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To the Legislature of the State of New York: 


The Entomologist, in accordance with the requirement of the act 
establishing the office of State Entomologist, would respectfully pre- 
sent the following report : — 

In assuming the duties with which he is specially charged — “ the 
study of insects injurious to agricultureand of methods for controlling 
and preventing their depredations,’— he has done so in earnest devo- 
tion to his department of study — with a sense of responsibility aris- 
ing from the magnitude of the field of his investigations and its con- 
sequent demands—a conviction of the great importance of such 
studies —a determination that, to the extent of his ability, they shall 
be made to promote the interests of the State, and the hope that they 
will contribute to the obligations under which other States and 
countries have already been placed to the State of New York, by her 
valuable contributions to applied science. 


IMPORTANCE OF ENTOMOLOGICAL STUDY. 


It should not be necessary in this enlightened age, marked by so 
great advance in every department of science, to urge the importance 
of the study of the Insect world. A century ago, when Entomology 
and many of the allied sciences were in their infancy, it was popular, 
and perhaps excusable, to ridicule the study, which frequently ex- 
tended no further than the gratification afforded by the possession of a 
cabinet of insects properly labeled and systematically arranged. Those 
devoted to the pursuit were looked upon as occupied with trifles. 
Such views are still held at the present day by those who are ignorant 
of the great change that a century has wrought, and of the practical 
purposes which this preliminary work of collecting, naming, and de- 
scribing have meantime been made to serve. ‘he study of insects has 
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assumed an importance in its direct application to advancement in 
agriculture, horticulture and sylviculture, second to no other depart- 
ment of natural history. It has called to its furtherance some of the 
best intellect in this country and in Europe. The literature of ento- 
mology has become extensive and assumed honorable rank. Five 
monthly publications exclusively devoted to the science are ably sus- 
tained. A list of American entomologists lately compiled contains 
nearly a thousand names. Several of our States are employing State 
entomologists, and others, in compliance with demands made upon 
them by agriculturists and others, are moving for their appointment. 
The Department of Agriculture at Washington is earnestly engaged 
in entomological work, throngh its Entomologist and corps of assist- 
ants; and the General Government has for several years been sustain- 
ing a Special Commission, through liberal appropriations, charged with 
the investigation of a few of our more injurious insects whose excess- 
ive ravages and wide-spread distribution have given to them a na-_ 
tional importance. 

The importance of entomological study may be more fully shown by 
some further considerations which I beg leave to present: 


1, Extent of Insect Depredations, 


It has been truthfully said that insects have established a kind of 
universal empire over the earth and its inhabitants. Minute as many 
of them are, and insignificant in size to other than naturalists, yet, in 
combination, they have desolated countries and brought famine and 
pestilence in their train.” If unrestrained power could be given them, 
all counter-checks removed, and they were left free to attack us in our 
persons, food, clothing, houses and domestic animals, the consequent 
disease, poverty, exposure, and want, would, in the end, remove the > 
human race from the face of the earth. Air, earth and water teem 
with them ; there may be claimed for them almost an omnipresence ; 
they swarm in the tropics, and find a suitable home in the Arctic re- 
gions. They abound in our homes, our gardens, orchards, fields, vine- 
yards, and forests. In the vegetable kingdom they are found in the 
seed, the root, the stalk or trunk, the pith, the bark, the twig, the bud, 
the leaf, the blossom, and the fruit— within or upon every portion of 
the vegetable organism. They are parasitic on our persons and upon or 
within all of our domestic animals. They attack and destroy fishes 
and birds. They have their natural home in many of our articles of 
food. By their disgusting presence and annoyance they may render 
our homes unten»ble. They burrow within our household and agri- 
cultural implements. They occasionally take possession of our books. 
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No asylum is so secure that they may not intrude; no condition in 
life is exempt from their presence and attack, 

From this general diffusion there necessarily results extensive losses. 
Provided often with wonderful means for self-preservation and for the 
perpetuation of the species, they are ever ready in the exercise of their 
powers to dispute with man his claim of exclusive right in property. 
Never without the imposition of a heavy tax upon the products of his 
labor, they often manifest a determination to wrest from him the en- 
tire results of a season’s toil. Many of the more injurious species liv- 
ing solely upon such vegetable productions as man regards as esseatial 
to his welfare and almost indispensable to his existence, there follows 
us the consequence of the “struggle for life,” continual collision and 
antagonism. Have the study and labor of a long series of years at 
length brought the products of his garden and his.orchard to such a 
degree of perfection that only traditionary lore can trace therein spe- 
cific identity with the wild, uncultivated parent-plant, it would seem, 
at times, as if all this improvement served no other end than to pro- 
vide more sumptuous repasts to augmented hordes of insects with 
greatly increased powers of destructiveness. ‘ 

To the vegetable world, insects are mainly indebted for their suste- 
nance, and a vegetable growth entirely free from insect attack would 
be an anomaly in nature. From careful and extended observations, it 
has been eStimated that there are, upon an average, six species of in- 
sects attacking each: species of plant. Upon most of our cultivated 
@lants, such as garden vegetables, shrubs, trees, grasses, cereals, ete., 
they have become quite numerous, for the qualities resulting from 
careful culture which have madethem more valuable to us, have, at the 
same time, rendered them more attractive to insects. ‘Ten years ago 
(since which time great progress has been made in economic entomol- 
ogy), Dr. Packard stated*: “I could enumerate upwards of fifty 
species of insects which prey upon cereals and grasses, and as many 
which infest our field crops. Some thirty well-known species ravage 
our garden vegetables. There are nearly fifty species which attack the 
grape-vine, and their number is rapidly increasing. About seventy- 
five species make their annual onset upon the apple-tree, and nearly as 
many may be found upon the plum, pear, peach, and cherry. Among 
our shade trees, over fifty species infest the oak; twenty-five the elm ; 
seventy-five the walnut, and over one hundred species prey upon the 
pine.” 

The above stated numbers have already been found to be much be- 
low the truth. Several, if not all of them, may be safely doubled, for 


* First Ann. Tep. Ins. Mass., 1871, p. 5. 
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on the apple tree above one hundred and sixty species are now known 
to occur.* Tifty-two species of Tineide alone are recorded upon the 
oak, by far the larger number of which are leaf-miners.t+ 

Perhaps the extent to which the depredations of a single insect may 
extend cannot be better illustrated than by reference to the grape 
phylloxera — Phyllozera vitifolie (Fitch), a minute insect, belonging 
to the family of Aphidide, or plant-lice. The earliest notice of this 
species was that givea by Dr. Fitch, in the year 1855, who briefly no- 
ticed it under the name of Pemphigus vitifolie, as forming small galls 
on the margin of the leaves of some grape-vines, in Washington 
county, N. Y.[ By some means the species was carried to Europe, and 
it was detected in France, in 1868, by Prof. Planchon, infesting the 
roots of grape-vines, Believing it to be an undescribed species, it was 





Fic. 1.— Sexep PaHytuoxer:—a, female vitifoliw, ventral view, showing egg through 
transparent skin; 4, dorsal view; ¢, greatly enlarged tarsus; d, shrunken anal joints, as 
they appear after oviposition; ¢, male P. caryecaulis, dorsal view. The dots in circles indi- 


cate the natural size, 





*In the Appendix (B.) will be found a list of the apple-tree insects of the United States 
as far as [have noted them. It contains one hundred and seventy-six species. Although 
quite incomplete, it is published at this time in order to invite additions by those who may 
discover omitted species. I purpose, as soon as practicable, to present a report on our 
apple-tree insects, which shall contain notices of all of our known species, with figures il- 
lustrating them as far as possible, together with the most effectual methods for preventing 
their injuries. 

+Chambers’ Food-plants of Tineina—Bull. U. S. Geolog.-Geograph. Surv. Terr., iv, 1878, 
pp. 119, 120. 


t Transactions of the New York State Agricultural Society for 1854, vol. xiv, 1855, p. 862. 
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subsequently published by himas Phylluzera vastatriz. Later, through 
comparison and study of the different forms, the identity of the root- 
inhabiting and the leaf-inhabiting forms was established. Since that 
time, notwithstanding the most earnest efforts to arrest its spread, aided 
by legislation, munificent grants, and the learning of the most distin- 
guished scientists, it has continued to extend its area and increase 
its ravages, until it has invaded every vineyard in France, and threatens 
the entire destruction of the cultivation of the vine. The female, 
greatly enlarged, is shown in Fig. 1 with a dot beside it indicating its 
natural size. ‘The male of a very similar species is also shown. 

It is just announced that almost everywhere in the French wine dis- 
tricts, windlasses are at work tearing up blackened vines killed by the 
phylloxera, and it is estimated that nearly 1,000,000 acres of vineyards 
haye been cleared and the land turned to other uses. The interest and 
the alarm caused by these ravages are shown by the reward of 300,000 
francs ($60,000), which has been offered by the French Government, for 
the discovery of a method of destroying the insect ; and the large grants 
which have, for several preceding years, been placed at the disposal of 
the French Minister of Agriculture and Commerce, for the purpose of 
encouraging research and experiments as to the best way of dealing 
with the phylloxera, have, during the present year, been increased to 
the amount of 969,750 francs (nearly $200,000). 

The insect has also made its appearance in Australia, and such are 
the apprehensions that its introduction has excited, that Victoria, 
New South Wales, and South Australia are to contribute $100,000 
toward the expense of exterminating it.* 

The minute size of this insect, scarcely more than a microscopic dot 
in several of its stages, and in its winged state less than one-tenth of 
an inch in length, always needing a microscope for its observation, 
exemplifies the apparent paradox often met with in the insect world — 
the smaller the creature the greater its power of injury. 


2. Losses from Insect Depredations, 


Could approximate estimates be had of the pecuniary losses resulting 
from these depredations on our principal crops, the figures obtained would 
be the only arguments needed to enforce the importance of in vestiga- 








* Psyche, iii, 1881, p. 215. 
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tions to arrest them. There is probably nota single crop cultivated 
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Fig. 2.— Tue Wueat-Minge (after Fitch): 
a, male midge; 6, female do. ; a’, its natural 
size; ¢, wing much enlarged; d, antennal 
joints of male; e, ditto, of female; 7, ovi- 
positor, with its two slidimg-tubes and 
terminal finger-like appendages, for guid- 
ing thé eggs: g, eggs, greatly magnified ; 
h, a flower of wheat showing the larve 
upon the kernel; 2, larva in repose; @' 
its natural size; 7, larva crawling with 
its horns extended; 7’, its natural size; 
k, greatly enlarged view of anterior end 
when moving on a dry surface with its 
horns but partially extended; 7, posterior 
end with teeth protruded to aid in motion. 








which the infesting insects do not 
diminish by at least one-tenth —an 
amount of injury which would hardly 
be noticed. They often injure crops 
to the extent of one-fourth or one- 
half, and occasionally entirely destroy 
them, as during the ravages of 
the wheat-midge — Diplosis tritici 
(Kirby) in this State, in 1854-1857, 
when entire fields were left unharves- 
ted.* One of ourex-Governors, in his 
agricultural addresses, has frequently 
urged that insect depredations upon 
crops of one-fourth or one-half their 
value should be regarded as a direct 
tax of twenty-five per cent or fifty 
per cent levied upon their full value, 
and collected, perhaps, year after year, 
without a show of resistance; but 
which each farmer could, and there- 
fore should, resist, and thereby relieve 
himself from at least a portion of the 
burden. 

Among the estimates made of these 
losses occurring throughout the Uni- 
ted States are the following: 

The loss to the wheat crop in the 
State of New York, in the year 1854 
from the wheat-midge, was estimated, 
from carefully collected data, by the 
Secretary of the State Agricultural 
Society, at above fifteen millions of 
dollars.+ The amount would be a 
third larger if estimated at the price 
to which wheat afterward arose that 
winter. (The insect in its natural 
size and as it appears when magni- 
fied is shown in Fig. 2, together with 
its eggs and larve). 

From estimates made by the Sec- 
retary of the Ohio State Board of 





*In 1856, in Livingston county, N. Y., 2,000 acres, on flats which would have yielded 


thirty bushels an acre, were not harvested. 


+Fitch’s Sixth Report (p. 12), Transactions New York State Agricultural Society, xx, 


1860, p. 754. 
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Agriculture, the loss to the wheat crop from the same insect during 
the same year in that State was even greater than in NewYork. 

In 1857, the insect having extended its ravages over a larger portion 
of the State of New York, the loss exceeded that of 1854, In Canada, 
the same year, it destroyed about eight millions of bushels. 

The cash value of the wheat and corn destroyed in the year 1864, in 
the State of Illinois, by the chinch-bug — Llissws leucopterus (Say), 
is estimated at seventy-three millions of dollars.* 

The same insect injured the wheat, oats, and corn in the State of 
Missouri in 1874, asappears from estimates made in the larger number 
of counties in the State, to theamount of sineteen millions of dollars.t 

The loss to corn, potatoes and other crops in the States of Kansas, 
Nebraska, Iowa, and Missouri in 1874, from the ravages of the Rocky 
Mountain locust — Caloptenus spretus Uhler, is computed by the 
United States Entomological Commission at nearly fifty-six millions 
of dollars, and the actual loss to the four States is estimated at one 
hundred millions of dollars.[ The insect is shown in Fig. 3, at a, in 





a. b. 
Fic. 3.—Tue Rocky Mountain Locusta, compared with the Red-legged locust ( Caloptenus 
Semur-rubrum b). 


comparison with the shorter winged red-legged grasshopper (Caloptenus 
femur-rubrum), at 6, common in the State of New York and in most 
of the Northern United States east of the Mississippi river. 

For the same insect, from county returns of loss upon grain alone in 
the western portion of Missouri, in 1875 (omitting several counties that 
made no returns), Professor Riley figures an aggregate in twenty-six 
counties of fifteen millions of dollars.§ Single counties suffered to the 
extent of ¢wo millions of dollars. 

Careful estimates of damage sustained from the cotton-worm — 
Alctia argillacea Hiibner (the moth of which is represented in Fig. 4), 
upon an assumed value of $50 per bale 
on the number of bales less than an 
average crop, give, as the annual loss 
for the fourteen years prior to 1878, in 
several of the cotton States, the follow- 
ing amounts: Georgia, $3,912,000; Louis- 

Fic. 4. Tus Morn or rae Corron 1204, $4,487,000; Alabama, $4,789,000 ; 
Worm (Aletia aryillacea Wiibn.) * Mississippi, $6,150,000 ; Texas, $7,406,- 
000; and in nine of the principal cotton States, the following result : 








* Riley’s Second Step. Ins. Mo., 1870, p. 28. 
+ Seventh Report Ins. Mo., 1875, p. 25. 
t First Ann. Rep. U.S. Ent. Commis., 1878, p. 121. 
§ Riley’s Lighth Tep. Ins. Mo., 1876, p. 90. 
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a possible loss of thirty millions of dollars in years of general prevalence 
of the caterpillar. * 

From the census returns of the value of the agricultural products of 
the United States, and estimates of injuries inflicted by certain insects 
in several of the States, it has been computed that the aggregate an- 
nual losses from injurious insects throughout the Union equals two 
hundred millions of dollars. t 

B. D. Walsh, who was one of the most able of our economic ento- 
mologists, gave it as his opinion that the United States suffer from the 
depredations of noxious insects to the annual amount of three hundred 
millions of dollars .t 


3. Excessive Insect Depredations in the United States. 


The study of insects assumes an importance in this country far 
greater than in any part of the world. Nowhere else are insect inju- 
ries so serious as *n the United States. Our several crops are attacked 
by a larger number of insect pests, and the losses that they inflict 
upon each are almost invariably in excess of those occurring in the 
countries of Europe. Three causes have concurred and are mainly in- 
strumental in producing this condition : 


I. The Importation of Injurious Insects.—Very few of our vari- 
ousagricultural products are native to oursoil, Nearly all of our fruits, 
grasses, cereals, garden vegetables, and probably three-quarters of our 
weeds are of foreiga importation — mainly from Europe. With their 
introduction very many of their attacking insects were also introduced 
or subsequently brought hither, as, for example, the wheat-midge 
(Diplosis tritici), the currant-worm (Nematus ventricosus), the oys- 
ter-shell bark-louse (Mytilaspis pomicorticis), the apple-tree plant- 
louse (Aphis mali), the hop-louse (Aphis humuli), the grain-Aphis 
(Siphonophora avene), several other species of plant-lice, the codling- 
moth of the apple (Carpocapsa pomonella), the cabbage-moth (Hphestia 
interpunctella), the cabbage-butterfly (Pieris rape), the currant-borer 
(Zgeria tipuliformis), the asparagus-beetle (Crioceris asparagi), the 
clover-root borer (/ylastes trifolii), the onion-fly (Anthomyia ceparum) 
and several other root-flies, the boll-worm or the corn-worm (Heliothis 
armiger), and a number of destructive cut-worms (Agrotis c-nigrum, 
A. baja, A. prasina, A. plecta, A. saucia, Ag ypsilon, Mamestra tri- 
folti, Hadena Arctica), ete. 

Comparatively few of our native injurious species have been intro- 
duced in Europe, consequently the number :of those imported to this 





*Comstock’s Report upon Cotton Insects, 1879, p. 70. 
+Packard, in Hayden’s 9th Annual Report U. S. G.-G. Surv. Terr., 1877, p. 591. 
tAmerican Entomologist, i, 1868, p. 2. 
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country so greatly exceed those exported, that the preponderance, 
added to our native forms, seems to warrant the assertion that 
‘* America is the home of insects.” 


2. The Increased Destructiveness of Introduced Insects.— It 
is well known to entomologists that those of our insect pests which are of 
European origin have become far more injurious here than they were 
ever known to be in their native homes. This may be illustrated by a 
reference to a few of our injurious species. The wheat-midge, intro- 
duced to thiscountry about the year 1820, and first observed in North- 
ern Vermont,* has never, throughout its entire European history, ex- 
tending over nearly a century and a half, displayed an approach to the 
destructiveness which it has shown since its advent here. Its injuries 
have indeed, at times, created alarm and entailed serious losses in por- 
tions of England and Scotland, but on the Continent its existence was 
hardly known for a century after its discovery, and subsequent to that 
time it had not been very prevalent. Curtis, in writing of the species, 
ealls it the British wheat-midge (indicating a restricted European 
range), and states that M. Herpin is of the opinion that it is an inhabit- 
ant of France.t i 

The ravages of the cabbage-butterfly, Pieris rape Linn., brought 
to this country by the way of Quebec, about the year 1358, have 
greatly exceeded those committed by it in Europe. It has proved very 
destructive to cabbages wherever it has appeared, and it seems destined 
to spread over all of the United States, as it crossed the Missouri river 
in 1880 and has entered Nebraska. { 

The asparagus-beetle, Crioceris asparagi (Linn.), which has at times 
destroyed entire plantations of asparagus upon our sea-board in the 
vicinity of New York, has been known for centuries in Europe, but 
has hardly been referred to by writers on economic entomology as an 
injurionsinsect. Although common in Russia, a writer in referring 
to it, in 1880, states, that it is never known to be obnoxious there. 

The carpet-beetle, Anthrenus scrophularie (Linn.), first noticed im 
this country in the year 1872, has been recognized as a common 
species throughout a large part of Europe for more than a century. 
While in several portions of the United States its ravages on carpets 
have excited serious alarm in housekeepers and have threatened to 
compel a resort to uncarpeted floors, no instance is known of its ever 
having been detected in feeding upon carpets in Europe, although 
stated to be injurious to ‘‘ furs, clothes, animal collections and even 
leather and dried plants.” More frequent reference is made by Eu- 





*Fitch, Sixth-Winth Reports Ins. N. Y., 1865, p. 8. 
+ Farm Insects, 1860, pp. 260, 266. 
tCanadian Entomologist, xiv, 1882, p. 40. 


10 FIRST ANNUAL REPORT OF THE STATE ENTOMOLOGIST. 


‘ 


ropean writers of the occurrence of the beetle upon flowers than of 
the larva within houses.* (The insect, in its several stages, is shown in 
Fig. 5.) 





Fig 5.— ANTHRENUS SCROPHULARLE : 4, the larva; 8, the cast skin of the larva at molt- 
ing; ¢, the pupa; d, the beetle — enlarged from natural sizes shown in accompanying lines, 


The increased ravages of our introduced insects result from the new 
conditions under which they are here placed. The relations that dur- 
ing the lapse of centuries had grown up between them and their food- 
plants, their insect parasites, the birds and other animals that preyed 
‘upon them, whereby a balance and an interdependence had become es- 
tablished — have all been broken up. When brought to our shores 
they find, perhaps, more abundant food, of a character more acceptable 
and attractive to them. But mainly, in their importation, their natu- 
ral parasites and the enemies which had kept them in subjection have 
been left behind, and they are free to ply their destructive work and 
to ‘increase and multiply ” without hindrance or molestation, unless 
some of our native parasites shall at length acquire the habit of prey- 
ing upon them, and other foes discover that they are “ good for food.” 


3. The Large Areas Devoted to Special Crops.— The exces- 
sive ravages of insects in the United States are largely owing to the culti- 
vation of their food-plants in extended areas. We may illustrate this by a 
reference to our apple-tree insects. Two hundred years ago not even 
the wild crab, the earliest representative of the apple, existed in this 
country, and consequently there were no apple-insects. Later, when a 
few apple-trees became the adjunct of the simple homes of the early 
settlers, those of our insects to which they offered more desirable food 
than that on which they had previously subsisted, were obliged to 
wing their way often for many miles in search of a tree upon which to 
deport their eggs. If birds were then abundant, how few of the in- 
sects could safely accomplish such extended flights. But in the apple 
orchards of the present day — some of them spreading in an almost un- 
broken mass of foliage over hundreds of acres — our numerous apple 








*Hagen, in Canadian Entemologist, x, 1878, p. 161. 
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insects may find the thrifty root, the vigorous trunk, the succulent 
twig, the tender bud, the juicy leaf, the fragrant blossom, and the 
crisp fruit spread out before them in broad array, as if it were a special 
offering to insect voracity, or a banquet purposely extending an irre- 
sistible invitation to the tent-caterpillar, the codling-moth, the canker 
worm, the striped-borer, the bark-beetle, the twig-borer, the leaf-aphis, 
the bark-louse, the root-louse and every other of our one hundred and 
sixty species of apple insects. Here they may luxuriate as nowhere clse. 
The required food is greatly in excess of insect need. Careful cultiva- 
tion has made it the best of its kind; appetite is stimulated ; develop- 
ment is hastened ; broods are increased in number; individuals are 
multiplied beyond the conservation of parasitic destruction ; facili- 
ties of distribution are afforded with hardly a proper exercise of 
locomotive organs, and when these almost useless members have be- 
come aborted, as in the wingless females of the bark-louse (Mytilaspis 
pomicorticis) and the canker-worms (Anisopteryx vernata and A, 
pometaria), the interlocking branches afford convenient passage from 
tree to tree. 

In like manner, every crop cultivated on a large scale, holds out 
strong invitation to insect attack, and wonderfully stimulates insect 
fecundity. Nowhere in the world are crops massed in so large an 
acreage as in this country —their extension ever keeping pace with 
the invention of special mechanical contrivances for their gathering, 
and the extent to which hand-labor and horse-power may be replaced 
by steam. ‘The following are a few instances of extensive areas devoted 
to special products: 

The largest apple-orchard in the world is believed to be that of Mr. 
MeKinstry, near Hudson, N. Y. It embraces about 300 acres and con- 
tains 26,000 apple-trees. Extending for nearly a mile along the public 
highway and for one-half a mile in the rear, it appears, when viewed 
from some favorable point, like a vast sea of orchard. Six miles of 
road extend through the grounds for access and for carrying away the 
gathered fruit.* 

The peach orchard of the Orchard Hill Fruit Farm, at Orchard Hill, 
Georgia, is believed to be the largest in the world. It contains 54,000 
peach-trees, and occupies 540 acres. The proprietor, Mr. John D. 
Cunningham, informs me that he will probably plant 250 additional 
acres the coming fall, which would then give him 84,000 trees. 

A. fruit-grower in California (Mr. G. G. Briggs, of Davisville) has 
1,010 acres of grape-vines, in four parcels of respectively 120, 160, 270, 
und 460 acres. Nearly all are museats of Alexandria and are culti- 





* Proceedings Western N. ¥. Horticultural Society, at 26th Ann. Meet. in 1881, p. 81. 


12 FIRST ANNUAL REPORT OF THE STATE ENTOMOLOGIST. 


vated for raisins, the product of which, when all shall come to full 
bearing, is estimated at 200,000 boxes, or 4,000,000 of pounds. * 

The cotton plantation of Col. B. G. Lockett, near Albany, Ga., con- 
tained in 1872, 6,500 acres of cotton.t 

From the Dalrymple farm, in Nebraska, there were harvested 12,000 
acres of oats and 24,000 acres of wheat. ‘he grain was cut by 125 
reaping machines moving in divisions, and a number of steam-thresh- 
ing machines were employed. { 

In the San Joaquin Valley, in California, there were three wheat 
fields containing respectively 17,000, 23,000 and 36,000 acres. The 
crop of the latter was 1,440,000 bushels. One side of the field is seven- 
teen miles long. When plowed, ten four-horse teams were attached to 
ten gang-plows, each gang having four plows. Lunch was served ata 
midway station and supper at the terminus.§ 

A Colorado potato field, near Denver (belonging to Mr. Rufns 
Clark) is 150 acres in extent, and its yield for 1864 was estimated at 
from 25,000 to 30,000 bushels. During the season more than $2,000 
were expended in defense against the potato-beetle.** 

In 1877, in Dighton, Mass., 1,000,000 quarts of strawberries were 
raised — over 30,000 bushels. 

The tendency in our country appears to be toward the cultivation of 
special crops on a scale only limited by the means of handling them. 
It is but the natural result of the proverbial industry and energy of 
the American people ; the great improvements recently made in agri- 
cultural implements; the rapid increase in population; increased 
facilities of transportation ; and an increasing foreign demand for our 
products. But it is questionable, in view of the alarming increase of 
insect depredations, to what farther extent this aggregation of single 
food-plants may be carried, without the attendant multiplication of at- 
tacking insects to a point where it shall be impossible by any human 
means or by parasitic aid to prevent their obtaining the entire mastery 
of us. 


4. The Immense Number of Insects. 


In number of species, insects far exceed that of all the other classes 
of the animal kingdom combined, viz.: mammals, birds, reptiles, 
fishes, crustaceans, worms, ete.++ The number already known is 





+For yield in former years, see Country Gentleman, xlvii, 1882, p. 208. 
+ Report of the Commissioner of Agriculture for 1872, p. 448. 
{Zhe Rural Nebraska for November, 1880. 

§ Country Gentleman, xxxvil, 1872, p. 633. 
** Report of the Commissioner of Agriculture for the year 1874, p. 280. 


+t+There are about 55,000 species of animals known, exclusive of insects. (Packard's Guide 
to the Study of Insects, 1869, p. 103.) 
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immense, and the new species that are being continually added to our 
lists, as the results of an increased number of observers, more thorough 
collections, and more extended explorations, is constantly enlarging 
the estimate which naturalists from time to time present of the proba- 
ble number occurring throughout the world. The discovery of new 
forms is ever in advance of the ability of entomologists to give them 
description, name, and classification. ‘There are to-day in the British 
Museum no less than 12,000 species remaining undescribed, and like 
unworked material is to be found in every collection of any extent in 
both hemispheres. Fifty years ago, 70,000 species had been described, 
and it was then thought that there were at least twice that number in 
existence. The scientific activity of the past half century has more 
than quadrupled that number, and there are now 320,000 de- 
scribed species. In view of this rapid increase, it will not be safe to 
assume that even yet one-half of the actual number have been de- 
scribed. From our present knowledge, and from the vast extent of the 
globe which is still, in natural science, terra incognita, it does not seem 
improbable that the number of inseets in the world may reach a mii- 
lion of species. 

Leaving the species and passing to individuais — if we proceed to a 
calculation of number, we almost question the results shown by our 
figures. Dr. Fitch has given us a computation of the number of 
cherry-tree aphids — Aphis cerasi Fabr.— occurring upon some trees 
upon his grounds. He writes:* ‘“ Among the cherry-trees alluded 
to, was a row of seven young ones which had attained a height of about 
ten feet. By counting the number of leaves upon some of the limbs 
and the number of limbs upon the tree, I find a small cherry-tree of 
the size above stated is clothed with about seventeen thousand leaves. 
These leaves could not have averaged less than five or six hundred lice 
upon each, and there was fully a third more occupying the stems and 
the tips of the twigs. Each of these small trees was, therefore, stocked 
with at least twelve millions of these creatures.” 

Even our knowledge of insect fecundity fails to explain such wonder- 
ful multiplication, and our reason cannot assign the purpose for which 
such seeming excess is designed. It is related of alittle midge (Chiron- 
omus nivoriundus), that, on one occasion, in traversing a forest it was 
observed in such countless myriads as to prove of the greatest annoy- 
ance to the tourist, getting into his mouth, nostrils, and ears at every 
step, and literally covering his clothing. + 

The Rocky Mountain locust, in its migratory flights, hides the sun, 
and fills the air as far as the eye can reach. From the highest peaks 


* First and Second Report on the Insects of New York, 1856, p. 127. 
+Fitch: Winter /nsects of Eastern New York ; Amer. Jour. Agr.-Sci., ¥, 1846, p. 282, 
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of the Sierra Nevada, it has been seen filling the valleys below and the 
air above as much higher as they could be distinguished with a good 
field-glass.* Rich and fertile portions of Southern United States are 
incapable of cultivation from the hosts of mosquitoes that abound in 
them. The same insect effectually shuts out portions of British 
America from exploration, while in Eastern Europe and in Asia the 
attacks of its hosts have caused insanity in travelers, and the death of 
domestic animals unprovided with means of defense, The experiments 
of Reaumur have shown that a single aphis (a plant-louse) may, in a 
single year, through its frequent generations without pairing, be the 
progenitor of 5,904,900,000 (nearly six billions) descendants. 

Through such prodigious multiplication, the tiny, often despised, in- 
sect attains an importance in the economy of nature to which the 
ravenous beast of prey may not attain, although surpassing it many 
thousand fold in size. 


5. Necessity of a Knowledge of Insect Habits. 


No great success can be expected in our-efforts to resist insect depre- 
dations, until we know who and what our insect enemiesare. We are 
told who they are, when they have been given the scientific name which 
they shall bear wherever they may occur throughout the civilized 
world; and we are first prepared to learn what they are, when they 
have been so intelligently described and faithfully illustrated that they 
may be unmistakably identified by the agricultural, as well as the scien- 
tific, student. Hundreds of persons, in different localities, may then be 
simultaneously engaged in the study of the same insect ; or fact after 
fact may be separately ascertained and recorded, which, when collated 
and arranged, may so nearly furnish an entire life-history as to leave 
but a few inconsiderable details for special study to supply. ‘The 
habits of the different species are so diverse as to necessitate separate 
study of each one of the immense number with which we have to do. 
Each history is a complicated one, as it embraces, for the greater part, 
four distinct forms of animal existence — the egg, the larva, the pupa, 
and the imago — which may differ so greatly one from the other, that, 
by the uninitiated, no relationship would be suspected. One or more of 
these forms may be artfully hidden, or existing under such peculiar 
circumstances as to clude discovery. Among the first hundred of our 
most injurious insects, there are those which we only know in their 
final stage, and there is not the naturalist among us who could iden- 
tify them in their larval or their pupal state; while at least one-half 
of the number could not be determined in the egg. Such a confession 


* First Ann. Rep. U. S. Entomealog, Commis,, 1878, p. 213. 
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is a strong argument in favor of continued investigation of insect lives, 
for it must be evident that until the several stages are known, the en- 
tomologist is not prepared to point out the particular phase in which 
the insect is the most yulnerable,and recommend the remedy or the 
preventive that has been found by experiment to be the most efficient 
and the simplest in its application. 

These studies are laborious. They often involve earnest, long-con- 
tinued and painful cloister work, in microscopic observation of the 
more minute forms, Other information can only be obtained in the 
field, orchard, and forest. So many are the details that enter into a 
complete life-history, that a single one may be the accretion of the 
united labors of individuals extending over a series of years. The 
number of persons who are devoting their entire time, or any large pro- 
portion thereof, to economic entomology in the United States is less 
than a dozen—a number ludicrously small in view of the extent of 
our country, its varied interests, its range of agricultural products, 
and an amount of insect losses in large excess, as has been shown, of 
those occurring elsewhere, and which, for geasons already given, are 
increasing among our larger crops to an extent that will, ere long, com- 
pel the study for ‘their arrest which is so unwisely withheld. 


PROGRESS MADE IN ECONOMIC ENTOMOLOGY. 


We do not overstate the truth, we think, in asserting that the last 
twenty years have been signalized by a progress in entomology, equal, 
at least, to that made during the preceding century. In every direc- 
tion it has displayed a marked advance —in the extensive collections 

made in every quarter of the globe; in the species described and illus- 
trated; the distinguished scientific ability devoted to the study; the 
systematic and biological collections arranged in our museums and 
private cabinets; the classificatory work accomplished; the valuable 
contributions to its general literature; the monographs, manuals, 
and catalogues of families and orders published through the Smith- 
sonian Institution ; the embryological and anatomical investigations ; 
and, lastly, the utilization and application of all that has been accom- 
prehdt in these several directions, to the promotion of the arts of ag- 
riculture, horticulture, and others, which minister to the eopaiuets 
happiness and well-being of mankind. 


1, The Writings of Economic Entomologists. 
Economic Entomology, in this country, had its commencement in 
the labors of Dr. T. W. Harris, and directly, in the publication of 
his Report on the Insects of Massachusetts Injurious to Vegetation, in 
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the year 1841. Successive editions of this admirable work have been 
subsequently published. Of these, the last, issued in 1862, with addi- 
tions and copious illustrations, finds place in most of the principal 
libraries both here and in Europe, and its pages may ever be consulted 
with pleasure and with profit. It still remains the first volume which 
the entomologist recommends to those who desire to learn of the rela- 
tions which we bear to the insect world. <A writer gives it this high 
praise : “It has saved millions to our country, and has been received 
with enthusiasm in all the countries of Europe. It is an imperish- 
able honor to Massachusetts.”* 

The writings of my predecessor, Dr. ASA Fitcn, especially those 
contained in his series of Reports on the Noxious, Beneficial and other 
Insects of the State of New York, commencing in the year 1855 and 
terminating in 1872, have been of such eminent service in the promo- 
tion of economic entomology, that I have felt justified in devoting several 
pages of the Appendix (A.) to a notice of the circumstances attend- 
ing his call to the duties of the office of Entomologist — the in- 
structions under which his work was conducted — the time, place and 
manner of publication of the several reports (fourteen in number), 
together with some remarks upon his Jabors made after his decease, 
to the State Agricuitural Society with which he was so long connected.: 

To Mr. B. D. Watsu, State Entomologist of Illinois at the time 
of his lamented death through a railroad casualty, are we indebted for 
valuable progress in both general and applied entomology. His State 
Report and the large number of valuable papers contributed by him to 
the Practical Entomologist and the American Entomologist (as editor 
of the former and associate-editor of the latter), to the Proceedings of 
the Entomological Society of Philadelphia, and to other serials, show 
clearly his prolific pen, his untiring zeal, and the unusual ability with 
which he was gifted. His removal from us at a time when he had 
scarcely more than entered upon the work to which he was devoted is 
regarded as a loss to science deeply to be deplored. 

The publications and official labors of Prof. C. V. Rrtey — for nine 
years the State Entomologist of Missouri, for several subsequent years 
Chief of the United States Entomological Commission, and nofv the 
Entomologist of the U. 8. Department of Agriculture — have contrib- 
uted more largely than those of any other person to the extension of 
our knowledge in applied entomology and its general diffusion. The 
results of his studies, as given in the nine finely-illustrated Missouri 
Reports, the Reports of the Entomological Commission, the volumes 
of the American Entomologist, and numerons contributions to various 


*Fourth dnnual Report of the Michigan State Pomological Society, 1875, p. 178. 
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scientific journals and the public press, have furnished us such a com- 
pendium of life-histories of our injurious insects, and means for con- 
trolling their ravages, as is possessed by none of the older nations of 
Europe. It is an honor to American science and a high attestation of 
the claim made by economic entomology of its utility, that the 
French Government has conferred upon Prof. Riley a gold medal in- 
scribed with its appreciation of the value of his investigations of the 
grape phylloxera.* 

The four reports of Dr. W. Le BARon, successor to Walsh as State 
Entomologist of Illinois, published during the years 1871-1874, con- 
tain much valuable information upon the insects infesting fruit-trees 
and other food-plants. The fourth report furnishes an excellent hand- 
book for the classification of the Coleoptera (deetles), giving, as it does, 
synopses of the genera and illustrations of the several families. 

Upon the death of Dr. Le Baron, Dr. Cyrus THomas was ap- 
pointed State Entomologist of Illinois, and six annual reports have 
since been published by him. They present the results of his personal 
studies and investigations, together with those of the assistants with 
which the State, in appreciation of the work in which he is engaged, 
have liberally provided him— Prof. G. H. French and Miss EH. A. 
Smith.+ As each report is, in the main, devoted to a particular order 
of insects, as the Coleoptera, Lepidoptera, Hemiptera and Orthoptera;, 
they will be found of eminent service to the general student in ento- 
mology who desires scientific knowledge, while they at the same time 
furnish to the agriculturist the means of recognizing his insect ene- 
mies and friends. Dr. Thomas, as a member of the U. 8. Entomo- 
logical Commission, has also rendered excellent service in his studies 
of the Rocky Mountain locust in its relations to agriculture and the 
settlement of the Territories. A bulletin upon the chinch-bug, J/i- 
cropus leucopterus, was also prepared by him and has been published 
by the Commission. 

The economic contributions of Dr. A. 8. PackKArp, Jr., have also 
been quite extensive. They are mainly the following: Jnjuriows In- 
sects New and Little Known (1870); the three annual Reports on the 
Injurious and Beneficial Insects of Massachusetts (1871-2-3); portions 
appreciation of discoveries in economic entomology, and especially of services rendered to 
French grape culture,’ and was transmitted, in 1874, through the Agence Consulaire 
de France A St. Louis, It bears upon its face the head of the Goddess of Liberty in bas- 
relief, with the words, ‘‘Republique Francaise.’’ Upon the reverseis, ‘‘Mr. Riley, a St. 
Louis, Missouri. Services Rendus & la Viticulture Francaise, 1878,’’ encircled by ‘‘ Min- 
istére de l’Agriculture et du Commerce.”’ (Canadian Entomologist, vi, 1874, p. 78.) 


+Dr. Thomas resigned his position as State Entomologist in June, 1832, and Prof. 8. A. 
Forbes was appointed in his place, 
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of the two annual Peports of the U.S. Entomological Commission; Re- 
port on the Rocky Mountain Locust and other Insects in the Western 
States and Territories; * Insects Injurious to Forest and Shade Trees ;+ 
Half Hours with Insects ; and, Our Common Insects. Beyond the. 
above, Dr. Packard’s writings in general entomology — anatomical, de- 
scriptive, classificatory, and reports on special collections made in va- 
rious portions of North America — have been very extensive and of a 
high order. His Monograph of the Geometrid Moths or Phalenide — 
a beautiful volume of over six hundred quarto pages and an equal 
number of illustrations,{ has added largely to our knowledge of a 
family possessing great economic importance; while his Guide to the 
Study of Insects has proved a rich boon to the American student, and 
merits place in the hands of every one who desires a comprehensive 
acquaintance with the insects of North America. 

Prof. J. H. Comstock’s labors, as Entomologist to the U. 8. Depart- 
ment of Agriculture, have given results of much economic importance, 
which appear principally in the Departmental Report upon Cotton 
Insects, 1879, and the Reports of the Entomologist for 1879 and 1880.8 
The main portion of the latter report is devoted to a very valuable paper 
on the common and extremely injurious insects known as scale insects, 
showing earnest study and extended investigation. An important ad- 
dition to this report is a supplementary paper by Mr. L. O. Howarp, 
of the Entomological Division of the Department of Agriculture, upon 
the parasites of the Coccide, in which many new species are described 
and the benefit urged that may result from the transportation of the 
more useful parasites from localities where they abound to those where 
they may not have been introduced. 

The reports of Mr. TOWNEND GLOVER, Entomologist of the Depart- 
ment of Agriculture from the year 1863 to 1877, contain much mate- 
rial of economic importance valuable for reference, but, from the 
nature of his duties, not contributing to any great extent in original 
investigation. In his Jdlustrations of Insects, consisting of 273 plates 
drawn and engraved on steel by himself, and in the several volumes of 
Manuscript Notes from my Journal, of which small editions have been 
lithographed for private distribution, he has displayed a zeal for the 
promotion of science, not surpassed by any American Entomologist. 
It is much to be regretted that the Illustrations in the Orders of Lep- 








*In 9th Annual Report of theU. S. Geological and Geographical Survey of the Territories, 
for 1875, pp. 579-809, pl. Ixii-Ixx. 
+ Bulletin No. 1 — Department of the Interior. United States Entomological Commission, 
1881, pp. 275, figs. 100. 
{Forming vol. x of the Quarto Reports of the Hayden Survey of the Territories, 1876. 
§Contained in the Annual Reports of the Commissioner of Agriculture for the years 1879 
and 1880. 
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idoptera, Coleoptera and Hymenoptera have not, as yet, been published, 
even for private distribution, as were the other orders — accompanied, 
as they are, with extended notes collated with much care and industry, 
and of great practical value. Many of these illustrations, together 
with their text in manuscript, were exhibited by Mr. Glover at the 
Entomological Convention held at Paris in the autumn of 1865, and 
the interest which they excited was attested by the bestowal upon him 
of the gold medal of the Emperor, as appears in the following extract 
from the “Documents relating to the Exposition of Insects held at 
the Palace of Industry, at Paris in 1865 :” 

“The grand gold medal of the Emperor yet remained to be decreed, and the jury 
sought to ascertain te whom the high award was due; when, ata late hour, a 
stranger, an American, Mr. Townend Glover, attached tothe Department of Agri- 
culture at Washington, presented himself with a work on practical entomology, 
applicable to agriculture. This work, comprising, on 130 copper-plates, the use- 
ful and noxious insects of North America, belonging to all the orders established 
by naturalists, coleoptera, etc., is designed and executed by the exhibitor himself 
from nature, and presents them in their three forms of larva, pupa and perfect 
insect. To these 130 plates is attached a table with numbers, which refer to the 
text, and indicate the plants, trees, or shrubs, commonly inhabited by each larva 
or insect, mentioning the parts attacked, whether the roots, leaves, wood, fruits, 
grains, etc. ; the nature of the damage done, the habits of the insects, the reme- 
dies, old and new, to prevent their ravages, and, as far as known, the efficacy of 
the remedies. These plates have been executed with the greatest care, the insects 
being represented with exact fidelity to nature. In brief, this work, which has 
cost the author ten years of research and observation, and for which he well mer- 
its the high position he occupies in the Department of Agriculture at Washing- 
ton, was judged, by an eminently scientific jury, to be original in its style and 
character, and deserving to be copied by the entomologists of France as a desid— 
eratum in the application of their science to agriculture.” 

Prof. A. J. Cook, of the Michigan Agricultural College, has con- 
tributed a number of papers on the natural history and habits of our 
injurious insects, to the Reports of the Michigan State Agricultural 
Soctety* the State Pomological Society,t the Canadian Entomologist, etc. 
The value of several of these papers is enhanced by their containing 
the results of careful experiments with insecticides and other applica- 
tions to prevent insect injury, in which he has been aided by his asso- 
ciates in the college and the students under his charge. 


Mr. WILLIAM SAUNDERS, as the able editor of the Canadian Ento- 
mologisé during the past eight years, an enthusiastic horticulturist, 
and a member of the Special Commission of the Ontario Government 
for inquiring into the agricultural resources of the Province, has de- 
voted much time to the study of insect pests, and has published upon 
them many papers of interest and practical importance. 

The writings of a number of other of our entomologists deserve 

* Reports of the Mich. St. Board of Agricul., xii, for 1873; xiv, for1875; xv, for 1876; 


xvi, for 1877; xix, for 1880. 
+ Reports of the Mich. St. Pomolog. Soc., ii-x, for 1872-1880. 
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mention in connection with the above notices, but they are distributed 
among so many of our scientific journals that they cannot be conven- 
iently referred to at this time. 

It is announced in a circular of the U. 8. Entomological Commis- 
sion that it has in preparation a full bibliography of the publica- 
tions in economic entomology throughout the United States, and that 
it will probably be given in its next (third) volume.* Beyond the 
great convenience which such a list will afford for the purpose of refer- 
ence, it will also serve to show the great attention that has been given 
to this department of study in this country. . 

The results which we have attained in the investigation of our insect 
enemies and friends, for there are many of the latter, have been recog- 
nized in Europe, and the gratifying tribute has been paid to these 
labors, that, in the applications of entomology, we are quite in advance 
of European progress. Our studies haye been gladly accepted as 
serviceable in the advancement of the like work there being carried 
on. Scientific investigation, of whatever nature, is of world-wide 
utility, and hence it follows that while the names of Harris, Fitch 
and Riley are familiar ones in Europe, so the researches of Ratz- 
burg, Curtis and Westwood are aids to which the American student 
often resorts; and the appearance of a yolume, presenting the most 
approved methods of dealing with European pests, as in the ad- 
mirable volume recently given to the public, from the pen of. Miss 
Ormerod,+ is cordially welcomed by us. But if the applications of 
the science have made the greater progress in this country, it is but 
the consequence of the absolute necessity of attention in this direc- 
tion, from the excessive insect ravages occurring here, as before re- 
ferred to. In Europe, as the result of a more general study of natu- 
ral history, the broad recognition of its importance, and the liberal 
aid extended to investigators through private munificence and govern- 
ment patronage, general entomology has reached a point which we 
have not approached. There, from the labors of devoted scientists for 
a century past, the discovery (as I have elsewhere written) of a new 
insect is comparatively rare. Nearly all the known insects have been 
described and pictured in accurate figures and faithful coloring, in all 
their stages, so far as ascertained, even of those microscopic but sur- 
passingly beautiful Tineid moths, whose entire development from the 
egg to the perfect insect is perfected within the circumscribed limits 
of a single leaf. 


*That the record may be as complete as possible, all entomologists throughout the 
United States are requested to aid in its preparation, by sending to the Secretary of the 
Commission, Dr. A. S. Packard, full lists of their papers on any subject connected with 
Economic Entomology (not general or scientific entomology unless bearing on the applied 
science), prepared in the style of that adopted in the bibliographical notices of Psyche. 

+A Manual of Injurious Insects, with Methods of Prevention and Remedy for their 
Attacks to Food Crops, Forest Trees, and Fruit. By Eleanor A. Ormerod, F. M. S., etc., 
London [1881], 12 mo., pp. 323, many figures. 
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2. Increased Interest in Entomological Investigations. 


The efforts made by our practical entomologists to promote, by their 
studies, the public welfare, are meeting with a gratifying return, in the 
growing recognition of their importance, a desire that they shall be 
continued and extended, and a general disposition to utilize the bene- 
fits which they offer. For many years much of the toil of the husband- 
man has counted for nought. Successive crops have been destroyed or 
yielded inadequate return, and this was accepted as if it had been blight, 
mildew, fire, war, or some other calamity which could not be con- 
trolled. The recent applications of science have shown that the evil 
may be greatly lessened, and eager inquiries are now being made how 
it can be accomplished. From every portion of our broad domain re- 
quests are received for instructions how to deal with this or that insect 
pest, and I doubt if there is one of our prominent economic entomolo- 
gists who has not been thus addressed from every State in the Union. 
Many of ouragricultural journals have columns specially devoted to the 
answer of such inquiries. Our agricultural, horticultural and pomo- 
logical societies are alive to the value of the study, and are asking for 
the aid which it is capable of giving them; and very properly so, for 
if such study shall realize the present expectations of those who know 
its worth, it will further these pursuits, in our country, to an extent 
which no other science has the ability to do. In compliance with the 
wishes of the New York State Agricultural Society, officially expressed, 
the requests of the principal agriculturists in the State, the Board of 
Regents of the University of the State, and many distinguished citizens 
in this and other States, New York, foremost in the encouragement 
of entomological research, has resumed the good work, and provided 
for its continuance. Other States are moving for the appointment of 
State Entomologists, among which are California (aroused to the im- 
portance of excluding the grape phylloxera from her vineyards, and 
other of our eastern pests from her fruits), Michigan, Indiana, Iowa, 
Wisconsin, and Kansas. There is no doubt but that it would be wise 
economy for every State in the Union to have a properly qualified of- 
ficer charged with the study of insect injuries and benefits, and that 
several times his salary would thereby be saved to the State.* Great 
benefit would accrue from such a number of earnest workers dis- 
tributed throughout the entire country, extending to one another 
sympathy and aid, and stimulated to competition in working out the 
best results. Seldom, then, would it be necessary to make unsatis- 
factory replies to requests for directions how to arrest some form of in- 








*Hon. A. B. Dickinson has given it as his opinion that the New York Entomological Re- 
ports of Dr. Fitch have saved annually to the State over $50,000. 
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sect attack. How is it possible, in view of the fact that entomology, 
as a science, is but about a hundred years old, and that applied ento- 
mology had its birth among us within the life-time of most of those 
now engaged in its study, to tell just how to deal with every insect of 
the thousands that annoy or injure us, when of many we even do not 
know their names, and of most of their number, their habits and 
transformations in full. By far too much is expected by the pmblic. 
The small number of workers and the brief time that they have been 
engaged in their investigations should be consideratively borne in 
mind. Much has been accomplished thus far, as some of the following 
considerations will show. 


3. The Acquisition of Life-histories. 


I have already referred to the importance of a knowledge of the life- 
histories of our insects, the difficulties attending their acquisition, and 
the long study that they often demand. It is desirable in a scientific 
point of view that a species should be known in each of its stages, and 
frequently it is only through a study of the earlier phases that we are 
able to decide upon the claim of a form to specific recognition. But in the 
domain of economic entomology, an acquaintance with the larval stage 
is of paramount importance, as this is the especial period of insect in- 
jury. Many of our entomologists are now actively engaged in these 
studies, under the incentive of a conviction that the student who pre- 
sents a complete life-history of a single species makes a more valuable 
contribution than does the discoverer and the describer of a score of 
hitherto unknown forms. Within the last few years, Mr. W. H. Ed- 
wards of Coalburgh, W. Va., has worked out and given us the histories 
of the larger number of our butterflies east of the Mississippi, and other 
authors have made us acquainted with the histories of many of our 
moths. Directions are no longer given for destroying “ the cut-worm,” 
for instead of its being a single species to be dealt with ina certain man- 
ner, as formerly believed, we now know the moths of nearly three 
hundred species, which differ so greatly in their habits and transfor- 
mations that each one needs separate study, and the several groups, 
greatly differing treatment. Growing attention is paid to the discovery 
and description of the larve of the Coleoptera, commonly known as 
grubs, and chargeable with injuries equal in amount to those of the 
Lepidoptera (butterflies and moths). Mr. F. G. Schaupp, of the 
Brooklyn Entomological Society, has contributed several papers to the 
Bulletin of the society, describing a number of hitherto unknown 
forms, and collecting the descriptions of previously described species. * 





*See also, Horn, in Zrans. Amer. Ent. Soc., vii, 1878, pp. 28-40. 
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4, Formation of Biological Collections, 


Several of our leading institutions have undertaken, and have 
made much progress in collections illustrative of the life-histories of 
our injurious insects, by showing them in all their stages in connec- 
tion with their depredations, and whatever else may serve to present a 
knowledge of their lives; as for example, if a moth, the egg and shells 
from which the larva (caterpillar) has emerged; the larva, in each of 
its 3-6 stages of growth, before and after each molting, preserved in 
alcohol; larvee preserved dry, by inflation ; larval exuviwe; larval ex- 
crementa; diseased larvee; the pupa; cocoon or ground cell, exterior 
and interior ; pupa-case from which the moth has emerged; empty 
cocoon ; perfect insect in its typical form, varieties, aberrations, mon- 
strosities, etc.; depredations on each of its food-plants ; parasites and 
other natural enemies, etc. When these collections are connected with 
agricultural colleges and other institutions for promoting agricul- 
tural interests, they are usually arranged so as to present for conven- 
ient inspection all of theinsects connected with a particular food-plant. 
By this method, rather than by following the order of insect clas- 
sification, one whose wheat-crop has been attacked by an insect un- 
known to him, should be able, by consulting the cases devoted to wheat 
insects, to learn the name of the depredator, and at a glance much of 
its history, habits and changes. The biological collection of the New 
York State Agricultural Society, prepared by Dr. Fitch during the 
latter period of his connection with the Society, was arranged upon this 
plan. The cases contain the following material : Case 1 — Insects in- 
festing grain and other crops (specifying each principal crop); Case 2 — 
Grass insects ; Case 3 — Insects of the garden (specifying the princi- 
pal vegetables, flowers, ornamental shrubs, etc.); Cases 4 and 5 — In- 
sects infesting fruit-trees (apple, plum, pear, cherry and quince) ; Case 
6 — Insects injurious to man and animals. About 1600 specimens are 
contained in this collection, while in another series of larger cases are 
shown the larger biological specimens illustrative of insect depreda- 
tions on plants, timber, furniture, and books.* 

In the Entomological Division of the Department of Agriculture at 
Washington, now under the direction of Prof. Riley, the commence- 
ment has been made (by Prof. Comstock) of a biological collection 
which shall, as fully as possible, illustrate the investigations of the 
Department., It at present contains one hundred and twenty-five 
cases (double-sided, 31x21 cm.), of which forty-eight are Hemiptera, 
mainly Coccidz, illustrating the recent Departmental studies of these 
destructive insects. The collection will no doubt be rapidly extended, 











* Psyche, ii, 1879, p. 275. 
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for the liberal appropriations made by Congress for this Division, 
of $25,000 per annum, is securing for it, through its corps of trained 
entomologists, a broad range of investigation and a large amount of 
biological material. 

A recent circular (?38§, No. 4) of the Smithsonian Institution an- 
nounces that “ Prof. C. V. Riley has deposited in the Museum [United 
States National Museum] his extensive private collection of insects. 
The collection comprises some 30,000 species and upward of 150,000 
specimens of allorders. * * * * * * The collection is chiefly 
valuable for the large amount of material illustrating the life-histories, 
habits, and economy of species, 3,000 of which are represented in one 
or all of the preparatory states, either in liquid in separate boxes, or 
blown and mounted dry with the imagines.” 

Perhaps no one fact may be cited that will better show the progress 
made in entomology in this country, than that in one of our museums 
—the Museum of Comparative Zoélogy at Cambridge, Mass., is to be 
found a biological collection that has not tts equal in the world. For 
this we are indebted to the recognition of the great importance of the 
science by Louis Agassiz, shown in calling to the curatorship of the 
_ Entomological Department of the Museum the distinguished Kuropean 
entomologist, Dr. Hermann A. Hagen, and to the appreciation by 
Alexander Agassiz of the work initiated, in retaining for its success- 
ful prosecution the services of the able curator, in the face of unusual 
efforts to recall him to his former home. The biological collection, 
which the ability and zeal of Dr. Hagen has brought together and so 
admirably arranged for scientific study, was based upon extensive Eu- 
ropean material. To this, large American collections have been added, 
until it has become wonderful in extent, in variety, in fulness of illus- 
tration, with an arrangement permitting of convenience of study and 
insuring preservation, which it does not seem possible to improve. It 
occupies, at present, twenty cabinets of eighteen drawerseach. Three 
hundred and fifteen drawers (of 16x19 inches —the size adopted by 
the principal museums of Europe) are arranged for exhibition and 
study, while fifty others are nearly ready for incorporation. 

The examination of the collection by one qualified to judge of its 
worth compels a regret that it must forever remain an unique. Mow 
it would tend to the diffusion of knowledge could it but be multiplied 
and distributed for study, like the impressions of a printed page. And 
yet, the student, who appreciates the superiority of the natural object 
for purpose of study over any representation of it,and who would best ~ 
learn what lessons may be taught by the proper assemblage and group- 
ing by a master-hand of even otherwise worthless material, such as 
deserted tenements, cast-off integumenta, excreta, chips, worm-eaten 
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leaves and the like, will yield to its attraction, and make his pilgrim- 
age even from the far west, as some have done, to pay his homage to 
the accumulated treasures of the Entomological Department of the 
Agassiz Museum at Cambridge. 


5.. Discovery of Valuable Insecticides. 

Another indication of real progress in economic investigation is the 
knowledge attained within the past few years of several poisons and 
other substances which may be safely and easily used for destroying in- 
sect life. Paris green, which holds foremost rank among our I[nsecti- 
cides, and without which that almost indispensable article of food — 
the potato — could not be grown in some localities, was first recom- 
mended for the purpose in the year 1869, when a correspondent from 
Wisconsin, of the Galena [Ill.] Gazette, published the information that 
the preceding year, with one pound of Paris green mixed with two of 
flour, sifted through a coarse muslin cloth on the potato tops early in 
the morning, he had destroyed millions of the beetles feeding on them 
and obtained a fine crop of potatoes.* Pyrethrum had been used for 
several years under the names of ‘‘ Persian Insect powder ” and “ Dal- 
matian Insect powder,” for the destruction of household pests, butit was 
not until 1879 that it was shown by Mr. Wm. Saunders, of London, 
Ontario, by his experiments with it upon grasshoppers and plant-lice, 
that it could be employed in the destruction of insects infesting our 
fields and gardens.t London purple was first introduced in the year 
1877.{ It wasanalyzed by the chemist of the Department of Agricul- 
ture the following year and found to contain forty-three per cent of 
arsenic acid in such association as to warrant experiments with it as a 
substitute for Paris green.§ The experiments made by the U.S. En- 
tomological Commission were successful and speedily brought the ar- 
ticle into popular favor. ‘I'he prompt action of oils, such as kerosene 
oil, coal oil and paraffine oil, in destroying insect life, is well known, 
and experiments are teaching us the best methods of their application 
without injury to plant-life. 

The very great value of several of the popular Insecticides, in an 
economic point of view, warrants a special notice of some of them. 


1, Paris Green as an Insecticide. 
The popularity which Paris green has obtained as an Insecticide 
grew out of the need of some substance (hand-picking and mechanical 





* American Entomologist, i, 1869, p. 219. 
+Canadian Entomologist, xi, 1879, pp. 185-6. 
;Ninth Report on the Insects of Missouri, 1877, pp. 45-47. 
ae as fezport of the Commissioner of Agriculture for 1878, p. 144. 
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gathering having proved insufficient) which could be employed for the 
destruction of the hordes of the Colorado potato-beetle, which were in- 
vading and threatening the entire ruin of every potato field throughout 
Northern and Middle United States east of the Rocky Mountains and 
southward into North Carolina and Northern Texas.* It was found 
that by no other means could this be accomplished so quickly, eco- 
nomically and effectually, and it has, therefore, notwithstanding the 
popular prejudice against so free an use of a virulent poison, been very 
extensively resorted to, for several years past, in the cultivation of the 
potato. It has also been successfully employed in protection from 
other insect ravages. 

Paris green is a combination of arsenic and copper, known in sci- 
ence, as arseniate of copper. In its pure state it contains fifty-eight 
per cent of arsenic (arsenious acid). The enormous demand for 1t — 
druggists in some of the great agricultural centers of the West have 
ordered it by the ton —and the prevalent disposition to economize in 
its use by purchasing it at the lowest price, have led to its great adul- 
teration. As frequently sold, it contains less than one-half its proper 
proportion of arsenic. In using it as an insecticide, it is important 
that it be obtained pure, for otherwise the directions for its use are 
not applicable to its altered condition. 

It may be used either in its dry form as a powder, or mixed with 
water or other liquid. 

Diluents.— In its dry application, it is mixed with some other mate- 
rial to reduce it to a degree that will admit of its use without injury 
to the plants upon which it is cast, and of its convenient distribution. 
The materials usually employed are flour, plaster, finely sifted wood 
ashes, air-slacked lime and road dust. Care is necessary that it be 
thoroughly mixed, by long-continued stirring, unless some special con- 
trivance is arranged for the purpose.t 

The Dry Mixture.—The best results have been obtained when flour 
is used, as the compound seems to adhere better to the leaves of plants 
and to be more readily eaten than are the mineral and other sub- 
stances. The proportion of flour required will vary with the crop to 
be protected. Potato leaves will safely bear a pound of Paris green to 





*See map of invaded territory, in Minth Missouri Report, p. 36,,and estimates of area vu 
p- 38. 

+A simple contrivance for the purpose is thus constructed: ‘‘ It consists of a barrel 
which has a longitudinal wooden axle projecting somewhat at each end, Five or six staves 
run through the barrel longitudinally but do not project at either end, and on one side is 
an aperture large enough to admit the ingredients. When they are in, the aperture is 
closed and the barrel is placed over a large open box, or fixed in any way so that it can be 
revolved by means of a handle attached to the projecting axle. (Bulletin Wo. 3, of the U. 
S. Ent. Commis.— The Cotton Worm, 1880, p. 74.) 
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twelve of flour, and probably even a less dilution. Other vegetation 
will show injury to the leaves unless twenty pounds of flour be used, 
and if desirable to dilute still further for delicate plants, even thirty 
pounds of flour to one of pure green will destroy a large proportion of 
insect pests in their early stage. Plaster of Paris as a diluent has 
the recommendation of its fertilizing properties where uneaten, and of 
its much less cost. Fifty pounds of it may be used with one of green. 
A recent statement announces that with a pound of pure Paris green 
thoroughly mixed with from 150 to 200 pounds of plaster, ‘‘all the 
bugs or young, as they appear upon the potato vines [ probably having 
reference only to the newly-hatched larve] are readily destroyed.” The 
mixture should be applied in early morning while the leaves are wet 
with dew, that it may adhere the better. 

The wet mixture.-—— When in liquid suspension, for Paris green is 
insoluble in water, a half pound may be mixed with forty gallons of 
water. Double this amount of green, or, in ordinary household meas- 
urement, a tablespoonful (a little over an ounce and a half) in a pail- 
ful of water (four gallons) is often used on many plants without in- 
jury, when more active results are desired. It has been recommended 
that. two or three pounds of flour, first boiled into a paste, be added to 
the water, or which is more easily done, the flour mixed in a bucketful 
of water may be set aside until it sours, to save the trouble of boiling. 

The liquid application has several advantages over the dry method, 
as, for example, it is more quickly applied, it gives a more equable dis- 
tribution, it obviates the danger of inhaling the poison that attends 
its scattering in the air, and by aid of proper appliances, it can be ad- 
vantageously used in the protection of our fruit-trees. 

Application of the Powder. — The most simple mode is to tie a 
muslin bag containing the powder to theend ofa stick, and to shake it 
over the plants. A bétter method, however, and the one usually 
adopted, is that of a tin box of a convenient size with a cover and hay- 
ing the bottom finely perforated, or covered with wire gauze — the box 
to be fastened to a stick about three feet long. 
With this a person can walk along the plants to 
be dusted, and by gently striking the handle with 
another small stick, the powder can be uniformly 
distributed with the greatest care. Boxes made 
for this purpose and ready for convenient use, 
similar to that shown in Fig. 6, are to be pur- 
chased in our cities and in most of our larger 

towns. In applying the powder, care should be 

‘ taken to keep to the windward of the plants to be 
Fre. s.—Dusiné Box,for dusted that it may not be breathed. For poison- 
Paris green. ing entire fields, numerous other contrivances 
have been devised and patented, which may be propelled on wheels, 





— 
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and are applicable to the protection of the Southern cotton fields. Sev- 
eral of these ‘ Dusting Machines” are described and figured in Bulletin 
No. 3, of the U. 8. Entomological Commission. 

Cost of the Dry Application.— It is estimated that for the protec- 
tion of the potato crop, an acre will require three pounds of Paris green 
and thirty or thirty-five pounds of flour. This, with the green at its 
usual price of fifty cents a pound, will make the cost of each applica- 
tion, without counting the labor, from $2 to $3. If the beetle is very 
abundant, and the powder should happen to be washed away by fre- 
quent and hard rains, three or four applications, or even more, may 
be needed during the season. 

Application of the Liquid.—When but a few plants or small areas 
are to be poisoned, no other appliances are needed than a small pail and 
a brush-broom. With the latter in the right hand, the water, at each 
dipping, may be sufficiently stirred to hold the green in proper sus- 
pension, and the adhering liquid shaken over the plants. When a 
larger amount of the liquid is necessary, it may be applied with an 
ordinary watering-pot, provided with a more finely perforated rose than 
that which commonly accompanies it, which can be made by any tin- 
man. The contents of the pot will require frequent stirring with a 
stick, to prevent the settling of the poison. ; 

For poisoning on a still larger 
scale, cans of a large size to be 
strapped upon the back have been 
devised, and are for sale in some 
of our principal cities. One of 
these, shown in operation in Fig. 
7%, is thus described in Prof. 
Riley’s Seventh Missouri Report 
(1870,)p. 15): 

“It consists of a can capable of 
holding about eight gallons of liquid, 
and so formed as to rest easily on the 
back, to which it is fastened, knapsack 
fashion, by adjustable straps, which 
reach over the shoulders and fasten 
across the breast. To the lower part 
of the can are attached two rubber 
tubes, which are connected with two 
nozzles or sprinklers. The inside of 
the can has three shelves, which help 
to keep the mixture stirred. There is 


ZZ” — Za a convenient lever at the bottom which 


Fie. 7.— Sprinkuer. For distributing Paris presses on the tubes and shuts off the 
green water. 















































outflow at will, and two hooks on the 
sides near the top on which to hang the tubes when not in use. On the topisa 
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small air-tube and a capped orifice. Two bucketfuls of water are first poured into 
the can, then three tablespoonfuls of good green, well mixed with another half 
bucketful of water and strained through a funnel-shaped strainer which accom- 
panies the machine, and the use of which prevents the larger particles of the green 
from getting into the can and clogging up the sprinkler. Five to eight acres a 
day can readily be sprinkled by one man using the can, and from one to one and ~ 
a half pounds of good green, according to the size of the plants, will suffice to the ~ 
acre. ‘I'wo lengths of nozzle are furnished, one for use when the plants are small, 
the other when they are larger. The can should be filled on the ground, and then 
raised on a bench or barrel, from which it is easily attached to the back. The 
walking serves to keep the green well shaken, and the flow of liquid is regulated 
at will by a pressure of!the fingers at the junction of the tube with the metallic 
nozzles. When not in use, the tubes should be removed, and the can emptied and 
laid uponits back.” 


When it is desirable to apply the poison to tall shrubs, vines, 
evergreens or fruit-trees, aforcing-pump is almost a necessity, and per- 
haps no better one can be recommended for general use than the 
“* Hydronette,” manufactured by Messrs. Rumsey & Co., of Seneca 
Falls, N. Y, It is shown in the accompanying figure. 














Fig. 8.— Tae Hyproverrs, for the application of Paris green, London Purple, etc. 


It consists of two brass tubes, one working telescopically within the 
other. When the inner tube, by means of the handle B, grasped in the 
right hand, is drawn outward from the outer tube C, held in the left, 
the water enters the pump through the rubber hose E, the brass capped 
end of which is dropped in a pail of water. When the inner tube is 
pushed back by its handle, the water, being prevented by a valve from 
returning, is forced outward through the nozzle at A, with such 
force as to project it to a distance of about forty feet. At D, a rose is 
represented, which may be unscrewed and substituted in place of the 
nozzle A, whenever it is desirable to distribute the water in a fine 
spray. The Hydronette works so easily that it may be used by a boy 
of eight years of age. A man may hang a bucket of water upon his 
left arm, and dropping or coiling the hose in it, may apply the liquid 
as he walks along tho plants to be sprinkled. Or, when it is desirable 
to distribute the liquid uniformly over a field, the tubes may be con-_ 
tinuously worked by one person while another carries the pil, and still 
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another supplies the poison as fast as used. The instrument is made 
in two sizes, which are sold by the manufacturers or their agents at 
$8 and $10. 

The same Company also makes another force-pump, having the ad- 
vantage of throwing a continuous stream of water, at the rate of from 
‘eight to ten gallons per minute to a height of forty or fifty feet. 

It is known as the “‘ Aqua- 
ject,” and is sufficiently shown 
in the accompanying figure, 
without explanation. Its price, 
with three feet of suction hose 
and the same length of dis- 
tributing hose, with brass dis- 
charging pipeand rose sprink- 
ler, is $9.00. Still another 
form, made more particularly 
for a fire extinguisher, but by 
means of a rose which may be 
procured with it, may also be 
used for destroying insects, is 
arranged for standing in a 
pail of water, where it is held 
in position by an iron attach- 
ment which fastens it to the 
rim. The catalogue price of 
this, with pail, is $8.00. 

Fia. 9.—Tae Aquaszct, for appli- The Whitman Fountain 
cation of mixtures and solutions. pump, manufactured by J. A. 
Whitman, of Providence, R. I., which has been extensively adver- 
tised, and highly recommended by some of our practical entomologists 
who have tested its working, appears to be very similar in construc- 
tion to the Hydronette of Rumsey & Co., and is to be used in the 
Same manner. 

In using any of the above forms for the application of Paris green or 
London purple to apple-trees or other tall trees, it was found that 
the single stream thrown by the ordinary nozzle could not be 
distributed over the tree without the consumption of a large quantity 
of water : if thrown above the tree and allowed to break in drops in 
its fall, the momentum permitted but a small portion of the poison to 
adhere to the leaves. With the rose, the water would be scattered ina 
spray, but only the lower branches could be reached, To obviate these 
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difficulties, Messrs. Rumsey & Co. have made, at my suggestion, a 
flattened nozzle pierced with six minute apertures, as 
represented in Fig. 10, by means of which fine streams 
can be thrown to the tops of apple-trees, distributing the 
liquid most economically, and in the form which seems 
to be the most favorable for the spreading and adherence 
of the poisons. The nozzle may be applied to any of 
their pumps, and is to be obtained by application to the 
Fie. 10.—Noz- Company. 
Pais precy and Several more complicated sprinklers have been patented, 
pen Co BUTE LO gO most of which were specially devised for use in cotton 
EL plantations. The U. 8. Entomological Commission 
mention, with more or less full description and illustration, no less 
than twenty of these sprinklers and atomizers.* The complication of 
structure displayed in some of these serves to show the inventive talent 
and mechanical skill called in requisition in order to attain the most 
practical and economical method of protecting large areas of vegeta- 
tion, by means of poisons, from insect destruction. 

No danger in properly using the poison.— Paris green has not 
gained its popularity as an insecticide without opposition in many quar- 
ters. Several of our scientific men have protested against so free and ex- 
tensive use of the poison, predicting that grave results would follow. 
The experience, however, of more than ten years has shown that the ap- 
prehended danger has not been, nor will be, realized. It is now believed 
by those who have given the subject the closest study, that with proper 
precaution, and in obedience to directions, it may be used with entire 
safety. The following precautions should always be taken : 

The poison should be kept in a safe place and plainly labeled, 
*‘ POISON.” 

Do not distribute the powder with the hand, as is sometimes done. 
An abrasion of the skin might result in serious harm. 

Apply the powder with the wind, if any, so as not to breathe it. 

Do not use it upon leaves or fruit which are soon to be eaten, or 
where it will not be washed away by repeated rains (as on cabbage, 
cauliflower, etc.). 

Prevent animals from feeding on poisoned vegetation, and poultry 
from eating the poisoned insects. 

Test the strength of the poison upon a few plants first, lest it may 
be too strong for the leaves. 

Use it of no greater strength than is necessary to kill the insects, 

Make such change in crops that its use upon the same ground may 
not be continued for many years. (Perhaps not important.) 











* Bulletin No. 3. The Cotton Worm, by Chas. V. Riley, M. A., Ph. D., 1880, pp. 77-97, 
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There is no foundation for the fear entertained by some persons 
that potatoes grown from plants treated with the poison are either poi- 
sonous or unwholesome. Repeated examinations of such potatoes made 
by our best chemists have failed to give the least trace of arsenic; and 
if the potatoes prove watery or appear to be in otherwise bad condi- 
tion, it may be the result of a diminished foliage of the plants 
through the insect attack, rather than the poison administered. 

Nor can we believe, in view of recorded experiments, that the poi- 
son, as it is now being employed, can affect the soil so as to interfere 
with healthful plant-growth. Prof. R. C. Kedzie, of the Michigan 
State Agricultural College, has shown conclusively that the arsenic 
of Paris green does not remain in the soilas such for four months, 
but before that time it undergoes chemical changes which render it 
harmless .* 

Mr. Wm. McMurtrie, as chemist of the U. 8. Department of Agri- 
culture, has instituted a series of very interesting and satisfactory ex- 
periments to test the influence of Paris green upon soil and the plants 
grown therein, which have been published.in detail, accompanied with 
copies of the photographs of the fifteen pots of pease experimented 
upon and treated respectively with from one hundred milligrams to 
one grain of the Paris green.t ‘he results obtained were these: 

1. An aggregate of 906.4 pounds of Paris green per acre must be 
applied to the soil before any injurious effects on plant-growth are 
appreciable [the ordinary application to a potato field is from a pound 
to two pounds per acre. | 

2. Arsenic cannot be absorbed and assimilated by the plant in the 
economy of growth. All of the plants grown in the arsenical soil, 
tried by Marsh’s test, failed to indicate the presence of arsenic. 

3. Potatoes subjected to applications of Paris green failed to give 
evidence of the presence of arsenic. 

The Insects that may be destroyed by Paris Green. — In 
addition to the Colorado beetle, there are many other injurious species 
against which this poison may be conveniently used. It would be well, 
however, not to resort to its aid except in cases where it will accomplish 
the desired purpose better (convenience, economy and efficiency being 
considered) than non-poisonous substances. 

It may be advantageously used against several other of the potato- 
insects which occasionally appear in numbers and destructiveness almost 
equaling the Colorado beetle, as, for example, the three-lined leaf- 
beetle — Lema trilineata (Oliv.), the ash-gray blister-beetle —Jacroba- 


*Quoted in the Highth Annual Report on the Insects of Missouri, 1876, p. 7. 
t Report of the Commissioner of Agriculture for the year 1875, pp. 144-147, pl. 10. 
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sis wnicolor (Kirby), the margined blister-beetle —Hpicauta cinerea 
(Forst.), the striped blister-beetle — Apicauta vittata (Fabr.), the cu- 
cumber flea-beetle — Hpitrix cucumeris (Harris), and species of the 
tortoise-beetles — Coplocycla aurichalcea (Fabr.) and C. clavata 
(Fabr.), when numerous. 

It would also be useful against the striped cucumber-beetle — Dia- 
brotica vittata (Fabr.), and other leaf-eating beetles and their larve. 

It would be effectual, used in its liquid form with a force-pump, for 
the prevention of the defoliation of the horse-chestnut, the smaller 
elms and other shade-trees by the caterpillar of the white-marked tus- 
sock-moth — Orgyia leucostigma (Sm.-Abb.), which has become such 
a public nuisance in many of our principal cities. 

It has been found to be of great value in preventing the ravages of 
the spring canker-worm — Anisopteryx vernata (Peck), an insect which 
for some reason, has not occurred as the serious pest in the apple or- 
chards of New York that it has in the Eastern and several of the Wes- 
tern States. With this agent at command, and its efficacy having 
been thorougly tested, it is hoped that the threatened increase and 
spread of the canker-worm in New York may be effectually checked.* 

The liquid may be used for the protection of low evergreens from the 
larvee of saw-flies and of the basket or bag-worm — Thyridoptery« 
ephemereformis (Haw.). It should also be available for ridding the 
Virginia creeper—Ampelopsis quinquefolia, from the eight-spotted 
Forester —Alypia octomaculata (Fabr.), and the beautiful wood-nymph 
— Hudryas grata (Fabr.), two prettily-banded blue caterpillars which 
frequently almost strip the vines in the city of New York and its 
vicinity. 

Paris green would also be an excellent agent for the destruction of 
the army-worm — Leucania unipuncta WUaw., applied copiously to 
the fields where it abounds, or, when it has commenced its marches, 
to broad strips of*grass-land lying in its line of march, and subse- 
quently plowing under the poisoned surface. 

In brief, it will be of service whenever extensive depredations occur, 
not easily controllable by other means, from leaf-eating insects and 
their Jarvee, upon leaves not used for food of men or animals, or only 
used after so long a period that the poison shall have been entirely 
washed away, or even upon edible fruit occurring at the time in so 





*The following active measures against this pest were employed inthe extensive orchard 
of Mr. Chapin, in East Bloomfield, Ontario county, N. Y., of one hundred and twenty acres: 
“The canker-worm commenced its inroads, and was worst last year on the interior trees. 
Mr. Chapin showered them with a mixture of Paris green and water, which brought them 
dead to the ground in a few hours. The water was drawn ina box holding over two hun- 
dred gallons, in which was mixed two anda half pounds of Paris green. A forcing-pump 
and hose threw_a stream high above each tree, where it broke into a spray, and falling, 
sprinkled every part.” — Country Gentleman, xliv, 1879, p. 710. 
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immature a stage or in such condition that it will not permanently 
retain the poison. 


2. London Purple as an Insecticide, 


An analysis of a specimen of London purple by the chemist of the 
U. 8S. Department of Agriculture gave the following results :* 
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As appears from the above analysis, it is mainly an arseniate of lime. 
It is a refuse material, obtained in the manufacture of analine dyes, 
heretofore worthless. Its cost, therefore, need not much exceed that 
of package and transportation. Its efficacy in the destruction of in- 
sects appears to be about equal to that of Paris green, although it does 
not accomplish its work so rapidly, for often its effects are not appa- 
rent until the second or third day after its application. From the 
short time that experiments have been made with it, we are not pre- 
pared to say that it may entirely take the place of Paris green, yet 
there are several considerations which seem to give it a greater value as 
an insecticide than that substance. 

Its cost is much less, as it can be purchased at fifteen cents a pound, 
and at ten cents or less hy the keg or barrel. Less than half the quan- 
tity is needed. Prof. Riley states that while the cost to the cotton 
planter of the Paris green material per acre has been one dollar, that 
of the purple will not exceed five cents. 

It is of nearly uniform strength, as its production being much in 
excess of demand, it does not pay the manufacturer to adulterate it 
by mixture with any other substance. 

As mixed for use it is far less poisonous than Paris green, as is 
shown from its having been eaten by persons without serious harm.t 

It is more adhesive to vegetation and, therefore, not as readily 
washed away by rains. 





* Annual Report of the Commissioner of Agriculture for the Year 1878, p. 144. 

+‘“L know of two negroes who stole some flour in which it had been mixed in the or- 
dinary proportion for use on cotton, and made biscuits thereof. Both were made sick, 
but neither seriously. (Prof. Riley in American Entomologist, iii, 1880, p. 246.) 
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Its effects are more permanent, as from its fine state of pulveriza- 
tion it is partially absorbed by the leaves. 

The color that it imparts to vegetation shows its application and 
may serve to prevent the careless use of poisoned plants for food. 

In its condition of a very fine powder it admits of a more thorough 
admixture when used dry, and is more easily kept in suspension in 
water. 

Method of using.— It may be mixed with flour, plaster, or any of 
the diluents mentioned for Paris green, and dusted upon the vegeta- 
tion by any of the means there given which may be found the most 
convenient. When prepared of the strength of one pound of the pur- 
ple to ten of flour it will injure only delicate vegetation. Reduced 
with seventy pounds of flour, it will be found to kill nearly all of the 
leaf-eating larve. For general use, the proportion recommended, and 
which has giver the best practical results, is one pound of the purple 
to forty of Bone or other substance. 

Its application in water may also be made as directed for Paris 
green. With one pound mixed with forty gallons of water, some vege- 
tation has been injured. A dilution with forty gallons of water will 
eineed destroy most larve. For quite young and more delicate ones, 

a dilution of one hundred gallons will suffice, and the experiments of 
ie Entomological Chain in the cotton fields have shown that 
in dry weather and under other favorable conditions, with a pound of 
the purple mixed in one hundred and fifty gallons, the cotton-worm 
was readily killed. It should be mentioned that the cotton-worm — 
Aletia argillacea, Hibn., has been found to be more sensitive to the 
poison than some other larve of the Noctuwide. It is, of course, desir- 
able that the poison be not used in greater strength than is needed for 
killing the species to be destroyed, and the maximum degree of dilu- 
tion can easily be ascertained by experiment. 

The addition of a small quantity of flour to the water will give 
greater adhesiveness to the poison. 

Useful in the destruction of the Apple-worm.— London purple 
has been used successfully by Prof. A. J. Cook for destroying the apple- 
worm or codling-moth — Carpocapsa pomonella (Linn.). In his re- 
cent experiments, continued through two seasons, a tablespoonful was 
mixed with a pail of water, and this quantity was sufficient, usually, for 
three trees. It was used in early summer, and the results were very 
satisfactory, as a large proportion of the fruit was saved from attack. 
It was believed that the purple formed a thin coating over the fruit 
and prevented the deposit of the eggs (the eggs are deposited soon after 
the apple forms), or that the upturned calyces at this time held suffi- 
cient of the poison to kill the newly-hatched larve in the attempt to 
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penetrate them to enter the apples. In subsequent chemical exami- 
nations of the fruit treated in this manner, no arsenic could be de- 
tected, and it was freely eaten by Prof. Cook and his family without 
any injurious effects. Still, additional experiments in this direction 
are desirable, before we may give to this method of protecting apple 
trees unqualified recommendation. 

A cireular of Hemingway’s London Purple Company, 90 Water 
street, New York, gives the following directions for the use of the 
purple on potato plants : 


“The best method of use is with water. Mix the purple into a 
smooth paste, and then add water in the proportion of three gallons 
to each ounce, or forty-eight gallons to one pound. Stir well, and ap- 
ply by sprinkling with a whisk or fine watering-pot, taking care not 
to deluge the plants, but only cover with a fine spray. From an eco- 
nomical point of view it is wise to pass it through astrainer. This can 
be done by tying some cheap cotton-cloth over an iron hoop a little 
larger than the tub or cask in which the mixture is made, the purple 
put into the strainer and the water poured over it into the cask, which, 
as it goes through, will leave behind all dirt or bits of sticks which 
might otherwise choke up the Fountain pump or other spray-produc- 
ing instrument, 

“Tf preferred, it may be used dry in the proportion of six pounds of 
plaster to one ounce of purple, or 100 pounds of plaster to one pound 
of purple. Mix well by passing the two materials through a sieve. 
The more perfectly this is done the more certain the effect. 

“The proportions given above are the strongest that should be 
used. If care be taken, a much more dilute mixture may be used 
with equal advantage.” 


3. Pyrethrum as an Insecticide. 


The Persian and the Dalmatian insect powders are the finely pul- 
verized flowers of species of Pyrethrum— the former of Pyrethrum 
rosewm and P. carneum, and the latter and the most highly esteemed, 
of P. cinerariefolium. The Persian powder has been known for a 
number of years, and the peculiar properties of the powder of some 
species of Pyrethrum had been utilized even in the past century; but 
until within the last three years, it had only been employed against 
household insect pests, as flies, mosquitoes, roaches, bed-bugs, ete. A 
small quantity of it diffused in a closed room by means of the bellows 
made for the purpose, acts very quickly upon flies, by bringing them 
to the floor, struggling upon their backs. They are unable to fly, and 
if placed upon their legs, they are incapable of using them in locomo- 
tion. ‘he powder appears to produce a paralysis from which they 
rarely recover, although death may not follow until a day or two there- 
after. While affecting insects in this manner, it may be distributed in 
a room as above, and be breathed by persons with perfect safety. 
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Since the experiments of Mr. Saunders, previously referred to, 
whereby it was shown that Pyrethrum could be employed against some 
of our out-door insect pests, other experiments in continuance have 
been made which have so extended its range of usefulness as to lead 
us to believe that we have but begun to learn its value as an insecti- 
cide. Under the demand which is springing up for it, it is being ex- 
tensively cultivated in this country, mainly by Mr. Milco (a native of 
Dalmatia), near Stockton, California, and an article is being produced 
by him from the Pyrethrum cinerariefolium and sold under the 
trade name of ‘“ Buhach,” which is represented by those who have 
thoroughly tested it, to be superior to much of the imported Dalma- 
tian powder. The high cost of the imported powder (about $1.25 per 
pound) has been hitherto an obstacle in the way of its use, but Mr. 
Milco, from the facilities which he has for its production, promises 
shortly to place it in market at a price which will admit of its general 
use. 

The Department of Agriculture has also shown a commendable zeal 
in importing the seed and distributing it, through the Entomological 
Commission, to numerous persons in the United States, with the request 
that experiments be made in its cultivation in various localities and 
under different conditions, in accordance with detailed instructions 
given. Itis hoped that some one of the species will be found to admit 
of such easy culture that it may be grown by farmers and others for 
domestic use. The circular recently issued by Commissioner Loring 
contains a statement of Professor Riley, giving a history of Pyrethrum, 
its method of cultivation, its preparation for use, its uses as an insecti- 
cide, and modes of application. From the latter, we extract the fol- 
lowing: 

Pyrethrum can be applied:—1, as dry powder; 2, as a fume; 8, as an alcoholic 
extract diluted; 4, by simple stirring of the powder in water; 5, as a tea or decoc- 
tion. 

1. Application as dry powder, —It is generally used without diluent, but if un- 
adulterated and fresh (which it not often is, as retailed by druggists), it may be 
considerably diluted with other pulverized material, without losing its effect. 
For this purpose flour seems to be the best, but finely-sifted wood ashes, saw- 
dust from hard wood, etc., or any substance that will mix well with the powder, 
will answer. If the mixture is applied immediately after preparation, it is always 
less efficacious than when left in a perfectly tight vessel for twenty-four hours or 
longer before use. Experiments have shown that one part of the powder to 
eleven of flour were required to kill the cotton-worm, when applied immediately 
after its application; but when it had been kept in a tight glass jar for about two 
days, double the amount of diluent (twenty-two pounds of flour) sufficed to kill 
most of the average-sized worms with which it came in contact. For very young 
cotton-worms, a mixture of one part of Pyrethrum to thirty parts of flour, and 


applied one day after preparation, proved most effective, hardly any of the worms 
recovering. 
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2. Application in fumes.— The powder burns freely, giving off considerable 
smoke and an odor which is not unpleasant. It will burn more slowly when made 
into cones by wetting and moulding. In a closed room the fumes from a small 
quantity will soon kill or render inactive ordinary flies and mosquitoes, and will 
be found a most convenient protection against these last where no bars are avail- 
able. Insects of soft and delicate structure are affected most quickly. This 
method will be found very effective against’insects infesting furs, feathers, her- 
baria, books, etc. Such can easily be killed by inclosing the infested objects in a 
tight box or case and then fumigating them, The method will also prove useful 
in green-houses. 

3. Alcoholic extract.— The extract is easily obtained by taking a flask fitted 
with a cork and a long and vertical glass tube. Into this flask the alcohol and 
Pyrethrum is introduced and heated over a steam tank or other moderate heat. 
The distillate, condensing in the vertical tube, runs back, and at the end of an 
hour or two the alcohol may be drained off and the extract is ready for use. An- 
other method of obtaining the extract, and a less expensive one, is by re-percola- 
tion after the manner presented in the American Pharmacopeia. The former 
method seems to more thoroughly extract the oil. In either case, the extract is 
more expensive than the other preparations, though convenient for preserving and 
handling. 

The extract may be greatly diluted with water and then applied with any atom- 
izer, Diluted with fifteen parts of water, it killed all the cotton worms in a few 
minutes upon which it was sprayed. When mixed in the proportion of one to 
forty of water, it killed two-thirds of the worms in twenty minutes and disabled 
the remainder. A dilution of one to fifty still killed some of the worms and dis- 
abled others. * 

4. Water solution.— This method of application is believed to be the simplest 
most economical, and most efficient. The bulk of the powder is most easily dis- 
solved in water, to which it at once imparts the insecticide principle. No constant 
stirring is necessary, and the liquid is to be applied in the same manner as the 
diluted extract. The finer the spray in which it is applied the more economical 
is its use and the greater the chance of reaching every insect on the plant. Ex- 
periments have shown that 200 grains of the powder (about one-half an ounce), 
stirred in two gallons of water, was sufficient to kill all but the most hardy full 
grown cotton-worms; but was not strong enough to kill some other larve, es- 
pecially such as are protected by dense long hairs. A solution of one-half of the 
above strength would destroy young cotton-worms. The solution is most efficient 
when first made, and gradually loses its power. On the third day it develops a 
fungoid growth and its efficacy is then much impaired. 

5. The tea or decoction.— Prof. E. W. Hilgard, of California, who has experi- 
mented with the Pyrethrum in this form, thinks that the tea simply prepared 
from the unground flowers isthe most convenient and efficacious method in which 
it can be used. When sprayed from a fine rose, he found it to be efficient even 
against the armored scale-bug of the orange and the lemon, which fell off in two 
or three days after the application, while the young brood are almost instantly 
killed. Tea made from the leaves and stems has similar although considerably 
weaker effects. The plants might be grown by the farmer and fruit-grower, 
when, by simply curing the upper stems, leaves and blossoms all together, the tea 








*For a statement of the mode of preparation of the extract and experiments with it upon 
the boll-worm (Heliothis armigera) and the cotton-worm, see the American Entomologist, 
iii, 1880, pp. 252-8. 
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could be made by the hogshead at a trifling expense, and distributed from a cart 
by means of asyringe. The tea should be made with briskly boiling water, 
covered over closely, to prevent evaporation, but not boiled, as that would. seri- 
ously impair its strength. 

While the simple mixture of the powder with water gives such satis- 
factory results, it hardly seems worth while to look for any other 
method of using the Pyrethrum, for nothing can surpass this in sim- 
plicity. It is only necessary, if the fresh and unadulterated powder 
can be obtained, to mix a half pound of it ina pail of water and apply 
it in a fine spray over the young caterpillars, slugs, etc., feeding upon 
the leaves. The effects upon them are wonderful: they quickly show 
its operation in writhing and falling to the ground, from which, if the © 
solution is of sufficient strength, they cannot regain the plants, al- 
though in some cases, death may not ensue until the following day. If 
any are found eventually to recover, the solution should be made of 
greater strength. It must be applied directly upon the infesting in- 
sects, as it only acts by contact, and does not have the permanent ef- 
fect of the poisonous insecticides which are eaten with the leaves.* 


The Insects that may be destroyed by it.— Pyrethrum appears 
to be a very valuable agent for the destruction of the troublesome cater- 
pillars of the cabbage butterfly — Pieris rape Linn. Its efficacy for this 
purpose has been recently shown in some experiments by Prof. Cook 
at the Michigan State Agricultural College. One part of the dry 
powder mixed with forty parts of flour and dusted over the cabbages, 
in the latter part of September, killed two-thirds of the caterpillars 
and stupefied some others. A tablespoonful of the powder mixed with 
a gallon of water and applied with a common sprinkling-pot to nine 
cabbages, killed of the larve present 17, stupefied 39, and left but 3 
alive — the examination being made the following day. From the ex- 
periments which were carefully conducted (see American Naturalist 
for February, 1881, pp. 145-147) Prof. Cook draws these conclusions : 
“they show conclusively that this powder is fatal to the caterpillars, 
and that, too,in very dilute liquid mixture —1-200 of a pound toa 
gallon of water. We have only to sprinkle it on the plants, though it 
may be necessary to make more than one application to insure com- 
plete success. ‘The success was better with the liquid than with the 
flour mixture and can be applied with greater speed and economy.” 

Some squash-bugs — Anasa tristis De Geer, which had been keptin 
a close tin box, in the clear powder for three days, were not killed by 
it. The Colorado potato-beetle can be killed by dusting with the 
powder, and the larvee are quite susceptible to it. 

I have found the powder ineffectual for killing the harlequin cab- 
bage-bug — Murgantia histrionica (Hahn.): it only paralyzed them 


_*For the peculiar effect of Pyrethrum upon the heart-beat of a caterpillar, see American 
Naturalist, 1882, p. 1015. 
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for a few hours ; but my material was not fresh and may have been 
adulterated. 

Dusted over house-plants and in the green-house it is said to kill the 
Aphides (plant-lice) and to preserve the plants from subsequent attack 
(Canad. Entomol., xi, 1879, p. 42; Amer. Hntomol., iii, 1880, p. 105). 

It has been end to free the Darn vine from the teens of the 
striped blister-beetle [Hpicauta vittata (Fabr.) |], by stupefying them 
and causing them to drop from the vines (Amer. Hntomol., ii, 1880, p. 
193). 

It is said to drive away the flea-beetle from turnips and the harle- 
quin cabbage-bug from cabbages by dusting the powder upon the 
leaves (loc. cit., p. 296). 

The powder sprinkled over grain in a mill Papisiad with the grain- 
weevil [ Sylvanus Soatannensa: killed them so that they conld be 
swept up by the quart (loc. cit., p. 178). 

Hymenoptera (bees, wasps, etc.), are stated to be the most readily af- 
fected by the powder. In some experiments made with the fumes 
upon insects of different orders, they were affected in the following 
order: ground beetles, locusts, crickets, flies, mosquitoes, gnats — the 
last yielding most quickly to its influence (loc. cit., p. 195), 

The above is but a general résumé of what has recently been Jearned 
and published of this very popular insecticide. For those who may de- 
sire additional information, references to some of the recent literature 
upon the subject are herewith given : 

Trans. N. Y. St. Agricul. Soc. for 1859; xix, 1860, p. 445 (seed sent to the 
Society); for 1863, xxiii, 1864, pp. 201-2 (general notice). 

Rep. Commis. Agricul. for 1877 (1878), pp. 59, 60 (tests of powders of Pyre- 
thrum and other Composite). 

1st Rep. U. S. Entomolog. Commis., 1878, p. 400 (inefficient on locusts). 

Rep. on Cotton Insects, 1879, p. 236 {brief notice). 

Canad. Entomol., xi, 1879, pp. 40-43 (kinds, use, effects, etc.); p. 185 (general 
notice). 

Amer, Entomoil., iii, 1880, pp. 48-45 (general notice); p. 96 (preparation, etc.) ; 
p. 128 (price); pp. 198-195 (effects on different insects); p. 197 (cultivation) ; 
p. 222 (for codling-moth); p. 242 (on eotton-worm); p. 246 (properties); p. 250 
(effect on different insects); p. 252 (effect on boll-worms); p. 276 (for screw- 
worms); p. 296 (for cabbage and cotton-worm). 

Bull. No. 3, U. 8. Ent. Commis., 1880, pp. 62-65 (methods of use, price, etc.). 

Proc. West. N. Y. Horticul. Soc. for 1881, pp. 75-77 (kinds, effects, price, etc.) 

Amer. Naturalist, xv, 1881, pp. 569-572 (cultivation and manufacture); pp. 
744-746 (use and application) ; p, 817 (applications). 


4. Hellebore as an Insecticide. 


This insecticide is the root of the white hellebore — Veratrum album 
ground to a fine powder, and used eitier in this state by sifting it upon 
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HELLEBORE : ITS DISCOVERY AND APPLICATION. 4] 


the insects to be destroyed, — by mixing the powder with water, or by 
a decoction made from the roots by boiling water, and applying it with 
a sprinkler. 

Its insecticidal property was first discovered in England, when it 
was employed for the destruction of the currant-worm — Nematus ven- 
tricosus Kiug, in the year 1841. When the same pest was afterward 
introduced in this country, and had commenced to destroy currant 
bushes in the vicinity of Rochester, in the year 1858, the hellebore 
remedy which had been so successfully used in England was resorted 
to here, and with equal success, Dr. Fitch, in his Twelfth Report on 
the Insects of New York, writes thus enthusiastically of its virtues: 

“ Words fail us for suitably expressing the value of this substance. 
In the whole round of remedies for injurious insects we know of no 
other one that is so efficacious, we know of no other one that possesses 
such virtue for destroying any insect as does this substance for destroy- 
ing this larva [the currant-worm]. It is a sovereign cure for the evil. 
It is a specific. It operates like a charm. Easy of application and cer- 
tain in its effects, it is all that can be desired. The larva does not re- 
quire to eat it. It kills the moment it touches. In the words of R. 
Lymburn, ‘ wherever a particle reaches a caterpillar, it collapses as if 
stabbed,’ yes, as if stabbed to the heart. Every one who notices this 
powder as it falls upon a worm will confirm the literal truth of this 
statement. The worm is instantly convulsed with a death spasm, rolls 
off the leaf and drops lifeless to the ground. It is ‘a spectacle wonder- 
ful to behold.” But if standing on the underside of a leaf where the 
powder does not touch it, when it afterward comes to eat a particle of 
it, its doom is sealed with equal certainty.” 

Methods of use.—In using the hellebore as a powder, dusting 
boxes such as have been previously mentioned in connection with the 
other insecticides —a tin can with a piece of fine muslin tied over one 
end — or even a bag of simple muslin, may be employed. The box or 
bag should be attached to a short stick, of perhaps two feet in length, 
to permit of its being thrust among the bushes, and to remove the 
powder to some distance from the face, as when inhaled in the nastrils 
it excites violent sneezing ; this property has caused it to be employed 
as the basis of many of the sneezing snuffs. Quiet days should be 
selected for the dusting, unless its need, when discovered, admits of no 
delay, as the fine powder is readily carried by the wind; the gentlest 
breeze that may be stiring will soon indicate to the operator the de- 
sirability of the application being made from the windward side. The 
slightest dusting of the leaves is all that is required. Before using, its 
strength should be tested by applying a small pinch to the nostrils, 
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and if it fails to produce a tingling sensation, it should be rejected as 
comparatively worthless. A pure and fresh article should be purchase- 
able at about forty cents the pound. This quantity should suffice to 
keep a garden of ordinary size free from the currant-worm for an en- 
tire season — to be applied as often as a fresh hatching or a new brood 
makes its appearance. With six pounds of the powder, a gardener in 
England cleared 3,000 gooseberry bushes from the larve which were 
thickly infesting them, by simply dusting them with a large pepper 
box. 

In its liquid application, one pound of the powder may be mixed 
with from twenty to twenty-five gallons of water, or an ounce and a 
half (about three tablespoonfuls) in a pail of water, and finely sprayed 
over the plants. As hellebore kills not only by contact, but unlike 
pyrethrum, also by being eaten by the larvee, the addition to the liquid 
of a small quantity of flour or any other substance that may give it 
greater adhesiveness, will promote its operating as a protection for a 
number of days following, from such larve as may have escaped the 
spraying or are subsequently hatched from the egg. 

Insects against which it may be used.— In addition to its being 
a specific for the destruction of the currant-worm, it will probably be 
found equally efficacious against most of the ‘‘ saw-flies” as they are 
popularly called —four-winged insects belonging to the family of 
Tenthridinide, of which the currant-worm may be taken as a repre- 
sentative. Its virtue has been tested upon the strawberry- worm — 
Emphytus maculatus, Norton and Abbot’s white-pine worm —Lophyrus 
Abbotii Leach ; and it may be expected to operate with equal success 
upon the Fir saw-fly — Lophyrus abietis Harris, Le Conte’s saw-fly of 
the pines and fir— ZL. Le Contei Fitch, and theother species that in- 
fest our evergreens. It should also be valuable for use against the 
saw-fly of the Tartarian honeysuckle—<Adia caprifolium Norton, which 
is often so destructive to its foliage. It may also be used for destroy- 
ing the ‘‘ slugs” which abound to such an injurious extent upon our 
rose-bushes, pear-trees and raspberries, viz.; Selandria rose Harris, 
S. cerasi, Peck, and S. rubt Harris. To all of these larve the liquid 
may be conveniently applied by means of a sprinkling-pot, the hydro- 
nette or the aquaject. The following method of using the liquid 
upon rose-bushes has been recommended : one tablespoonful steeped 
in hot water for ten minutes, diluted in five quarts of cold water, to 
which a small quantity of soft soap has been added to make it adhere 
better to the leaves, and applied through a syringe or fine rose of a 
watering can, while the leaves are still wet with dew. It is said that 
two applications, three or four weeks apart, will effectually repress the 
slug each season. 
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The common poke-weed, Veratrum viride, which grows so commonly 
in wet meadows, should have similar insecticidal properties, but we are 
not aware that it has been tested for the purpose. Whenever the pre- 
pared powder cannot be conveniently procured, this might be resorted 
to, as a substitute, by making a decoction of it with boiling water. 

The following are references to some of the writings which have 
treated of the insecticidal properties of hellebore : 

Fitch’s Twelfth Report; in Zrans. N.Y. St. Agricul. Soc. for 1867, xxvii, 1868, 
pp. 911, 919, 928, 980. 

Canad. Entomol., ii, 1869, pp. 18-15 (effects on currant-worms). 

Fourth Rep. Ins. Mo., 1872, p. 14 (useless against Colorado potato beetle). 

Ninth Rep. Ins, Mo., 1877, pp. 13-16 (method of use, etc.). 

Ormerod's Rep. Inj. Ins. for 1881, pp.7, 48 (destroys cabbage butterfly larva and 
pine saw-fly). 

5. Kerosene as an Insecticide. 

While most of the oils are deadly to insects, kerosene seems particu- 
larly so, perhaps from the rapidity with which it spreads over the sur- 
face of the insect to which it is applied, at once reaching and closing 
the breathing pores and producing, through suffocation, speedy death. 
It is one of the cheapest of the insecticides and is among the most 
efficient, wherever it can be used without injury to vegetation. In 
many cases foliage has been injured by its application, and there 
seems to be justly a prejudice against its general employment, as the 
statements of experiments made with it are rather contradictory. 
While it is generally thought necessary to use it only when greatly 
diluted with water, yet Prof. Comstock reports that he has sprayed it 
undiluted upon orange leaves and ivy to destroy scale insects, and 
upon Crategus to destroy the woolyfapple louse (Schizonewra lan- 
igera) without the least injury to the foliage. The following testi- 
mony is borne to its value in the destruction of a class of insects which 
are among our most persistent and pernicious pests: “ After the fail- 
ure of many attempts to eradicate this insect [a scale insect infesting 
a number of imported varieties of orange, lemon, lime, ete., in the 
grounds of the Department of Agriculture at Washington] the col- 
lection may now be said to be entirely rid of it. This has been ef- 
fected by the persistent use of a small quantity of coal oil [kerosene] 
applied in water. About one gill of astral oil in five gallons of water 
applied to the plants through a syringe on alternate days for several 
months has destroyed the insects without injury to the plants ; weaker 
solutions seemed ineffective, and when the oil was increased to an ap- 
preciable degree, the young leaves and tender shoots of the oranges 
were injured,”* 








*Ann. Rep. Commis. Agricul. for 1878, pp. 205-6. 
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A difficulty in the use of kerosene and water is found in the readi- 
ness with which they separate when at rest, requiring for their union 
violent and almost constant agitation. In the above applications the 
mixture was made by discharging the syringe several times into the 
vessel containing the liquid before each discharge upon the plants. 
Prof. Riley has announced the following method of overcoming the 
difficulty and dispensing with most of the attendant labor: 

Nothing is more deadly to the insect in all stages than kerosene or oils of any 
kind, and they are the only substances with which we may hope to destroy the 
eggs. In this connection the difficulty of diluting them, from the fact that they 
do not mix well with water, has been solved by first combining them with either 
fresh or spoiled milk to form an emulsion, which is easily effected ; while this in 
turn, Jike milk alone, may be diluted to any extent so that particles of oil will 


be held homogeneously in suspension. Thus the question of applying oils in any 
desired dilution is settled and something practical from them may be looked for.* 


Experiments made by Prof. Comstock do not fully confirm the 
above statements, as he experienced difficulty in obtaining the emul- 
sions and in their subsequent dilution to any great extent, as appears 
from the following extract from his last Report : 


An emulsion of kerosene and milk can be easily made by placing the fluids 


together in a bottle and shaking them violently for several minutes; about three’ 


minutes is the time usually required. The quantity of milk used should be at 
least equal to that of the kerosene. The best results were obtained when the 
kerosene formed only one-third of the mixture, but equal parts of kerosene, milk 
and water gave as good results as ‘one part of kerosene to two parts of milk. For ex- 
ample, in one series of experiments I was unable to make an emulsion of equal 
parts of oil and milk, but by the addition of a third part of either water or milk 
I was able in each case to make a good emulsion. These emulsions were of a 
thick, creamy consistence and were very stable, no indication of a separation of 
the oil from the milk in one case, or from the milk and water in the other, being 
observable even after the emulsion had stood for twenty-four hours. But as soon 
as water was added to the emulsion in any considerable quantity, the oil, or the 
oil and milk together, floated on the surface of the water; and no amount of 
shaking would serve to mix the liquid so that the mixture would be stable. It is 
true that in some of the experiments the emulsion separated from the water less 
readily than oil alone would ; but in each case the mixture was of such a nature 
that it was necessary to stir it constantly in order to keep the oil suspended in 
the water.t 


In all cases where kerosene can be used without applying it to vege- 
tation it isa very valuable insecticide. It may thus be employed in 
various methods against a large number of insect pests, as for example: 

A small quantity poured in a broad tin basin, either by itself or 
floated upon water, is serviceable for the collection of the Colorado 


potato-beetle (where there is an unwillingness to use Paris green and 





*Scientific American, Oct. 16,1880, and American Hntomologist, iii, 1880, p. 246. 
+Ann. Rept. Commis. Agricul. for 1880, pp. 288-9. 
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London purple), the rose-bug, etc., by shaking them into it; and for 
destroying nocturnal insects attracted to lights placed in fields. 

Cloths may be saturated and spread beneath trees to be jarred. The 
curculio would be killed by falling upon them, and this method 
would be of particular value with those insects which show a readi- 
ness, upon dropping from the foliage, to take wing or travel away, 
unlike the cwreulionide which usually counterfeit death for a 
while. A saturated cloth may be stretched upon a light frame and 
while held in a proper position beside or among infested vegeta- 
tion, large numbers of the smaller leaf-hoppers, flea-beetles and other 
minute forms could be driven upon them and destroyed. Or a frame 
for the cloth could be so constructed as to be pushed by a long handle 
or drawn by cords over the surface of low-growing crops, by means of 
which many of these small insects flying or leaping against the cloth 
would absorb sufficient of the oil, even from the temporary contact, to 
kill them. 

Cattle may be relieved from lice by simply applying the oil in a small 
quantity to a card, and occasionally carding them with it; its use for 
a few days will prove effectual (Country Gentleman, April 18, 1872, 
p. 250). It has been used successfully upon horses when the mane and 
neck have become, through neglect, infected with these annoying para- 
sites, by rubbing it upon them; and upon hogs, by applying it 
thoroughly with a stiff brush or the stump of an old broom (Jé., 
March 6, 1873, p. 155). 

It is very valuable for henneries infested with lice and mites. Ap- 
plied to the sides, top and bottom with a sprinkler or, which is better, 
with the rose of a force-pump, it will effectually destroy the vermin. 
When the nests of sitting hens are found to abound with a small species 
of the Acarina, to the extent, at times, of driving the hens from them, 
a moderate sprinkling of the nest will suffice to kill them and to keep 
them away. It may also be applied to infested fowls with a feather, 
to the portions of the body where the vermin are observed. It may 
even be used with safety upon young chickens, if judiciously employed. 
In all cases care should be taken not to permit the oil to enter the 
eyes, nostrils, or mouth. 

In addition to kerosene being destructive to insects, it seems to be 
disagreeable to some species, or at least to prevent their presence. A 
writer in the Cowntry Gentleman states that he has discovered a very 
simple means of ridding his stables from flies, by keeping the floor free 
from droppings, and sprinkling it slightly with kerosene by means of 
a tin can having a small hole pierced in the cork through which a pint 
of the oil may be distributed in a week’s time. 
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6. Paraffine oil as an Insecticide, 


This material has, within the last few years, become a popular in- 
secticide in England, where it is highly esteemed for the destruction 
of underground larve. Iam not aware that it has been experimented 
with in this country, nor do I know if it is manufactured for sale. 

The oil is produced by the distillation of Cannel coal. The crude 
oil gives four products, viz.: 1st, Paraffine naphtha ; 2d, Paraffine oil, 
used as a burning fluid in lamps, in England ; 3rd, a heavy oil much 
used for machinery in Lancashire; 4th, Paraffine used for candles. 

When applied to vegetation by sprinkling, in the proportion of one 
pint of oil to two gallons of water, it has been used with satisfactory 
results in England for destroying the carrot-fly (Psila rose), the cur- 
rant-worm (Nematus ventricosus), the onion-fly (Anthomyia ceparum), 
etc. It is claimed that even so dilute a mixture as a glassful of the oil 
to six gallons of water, and sprayed over the plants two or three times 
has arrested an attack of the onion-fly; and a wine-glass of oil to one 
gallon of water has been of service in attack of the carrot-fly. 

A plot of young larches nearly destroyed by a species of aphis ( Cher- 
mes laricis) was saved and restored to health, by watering them at 
intervals of three or four days, for about three weeks, with diluted 
paraffine, in the proportion of a wine-glassful to a watering-can of 
water. 

An excellent method of mixing the oil is said to be the following : 
Put the oil first in a pot and then fill in the water vigorously with a 
syringe. In applying it, one man is kept lifting a syringeful out of the 
mixture and discharging it into itself, while another applies it to the 
plant. In using upon tender vegetation, it should be syringed off 
with clear water in two or three minutes (London Gardener). 

When mixed with some absorbing substance, as ashes, sand, saw- 
dust, or even dry earth, and applied in this form to the ground, it is 
more gradually absorbed and is more lasting in its results. Thus one 
quart of oil to a wheel-barrow of wood-ashes has operated quite bene- 
ficially in protecting carrots, turnips, etc., from attack. A convenient 
method of applying it to plants is to mix with sand just a sufficient 
quantity of the oil to moisten it, but not to prevent its running readily 
through the hand, when it may be scattered broadcast or applied di- 
rectly to the roots of plants. In the absence of rain, sprinkling with 
water will aid in carrying the oil into the ground. A field of turnips 
badly infested with the wire-worm (Agriotes lineatus), was saved by 
strewing the paraffined sand with spoonfuls along the center of the 
drills, so as to fall directly’above the roots of the plants,— the whole 


BISULPHIDE OF CARBON AS AN INSECTICIDE. 4? 


crop of four acres being gone over in one day by employing several 
persons ; the effect was thoroughly satisfactory. 

The above statement of application and results are drawn from Miss 
Ormerod’s Manual and Reports. 


7. Bisulphide of Carbon as an Insecticide. 


This material was first brought to notice during the long series of 
experiments made in France a few Fears ago, by Government Com- 
missions, distinguished chemists, and others, for the discovery of means 
for destroying the grape phylloxera. It was proposed to utilize the 
vapor given off by itin its decomposition when buried in the ground, 
which should permeate the soil and reach the hidden and sheltered 
insects among the roots of the vine, more effectually than could be ac- 
complished by liquid poisons as ordinarily applied. In employing it 
for this purpose, holes to the depth of two or three feet were made in 
the ground among the roots by a pointed bar, into each of which about 
two ounces of the bisulphide was poured. Later, an auger was devised 
to take the place of the bar, having a hollow shank, perforated just 
above the cutting portion and with an opening at the handle for re- 
ceiving the liquid. When the auger was withdrawn after the intro- 
duction of the liqmd, the hole was tightly closed with earth. Very 
good results attended its use in this manner; and there js no reason to 
doubt that it would be equally beneficial for destroying other minute 
forms that infect the roots of growing plants. It should be a remedy 
for the injuries of the apple-root plant-louse — Schizoneura lanigera 
(Hausm.), — the Pemphigus pyri of Fitch, which causes the death of so 
many apple-trees —of much more common occurrence in the Western 
States than in New York, where the species is oftener found upon the 
trunk than on the roots. 

Prof. Cook, having experimented with the bisulphide of carbon for 
destroying the species of Anthomyia infesting our root crops, and-some 
of the root-borers, strongly recommends it for use against the cabbage 
fly, Anthomyia brassice (for method of use see page 190), the peach- 
tree borer — dyeria exitiosa Say, and the squash-borer — Jfelittia 
cucurbite (Harris). 

While there are reasons why this material may not come into ex- 
tensive use as an insecticide, it promises, from its pungent and pene- 
trating odor, to be a valuable agent in protecting plants from egg 
deposit. 
| 8, Carbolic Acid as an Insecticide. 

Carbolic acid has also been used to arrest the ravages of the phyl- 
loxera in the same manner as above mentioned for the bisulphide of 
carbon, and with very good success. Vineyards, through its use, have 
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been preserved in good condition, while adjoining ones not thus 
treated have been destroyed. 

Prof. Cook has used it, both in its crude state alone, and as com- 
bined with soft-soap, for the protection of radishes from the rad- 
ish-fly, Anthomyia raphani (see page 199 where, under the remedies 
for A. raphani, his experiments are given). While the experiments 
are reported as entirely successful, it does not appear from the ac- 
count whether the application of #he carbolic acid served to destroy 
the eggs and the larve of the fly, or whether it prevented the deposit 
of the eggs. . 

I have made use of the acid when quite diluted —one part to one 


hundred of water, and have recommended its use to others, for ridding . 


potted plants from the small larve and worms having their abode in 
the soil to the great injury of the roots: in all cases when tried, as 
far as I have learned, the application has been successful. 

A correspondent of the Country Gentleman (vol. xxxviii, p. 186) 
commends it very highly for removing vermin from animals.* He used 
it in the form of carbolic soap prepared by James Buchan & Co., of 
New York, and by simply washing the hair of cattle with a lather 
from the soap, he was always able to kill the vermin and the eggs with 
which they were infested. It also killed those on hogs. A lamb suf- 
fering from a bad attack of the “fly,” so that a large part of its back 
and one side was a mass of living larvae, was cured by two applications 
of carbolic ointment and lard oil—the oil being used to dilute the 
ointment so that it could penetrate the wool. At the same time that 
it killed the larvee, it also served to prevent fresh attack and to heal 
the sore. The correspondent concludes his statement of the beneficial 
effects of the carbolic treatment, with ‘‘I know of nothing as valu- 
able to a stock-raiser as the preparations of carbolic acid.” 

For insecticidal purposes the crude carbolic acid should be used, as 
being much less expensive than the crystals. It can be purchased of 
the principal druggists in our larger cities. 


9. Soluble Phenyle as an Insecticide. 


This material has been brought to the notice of economic entomolo- 
gists mainly through the experiments reported by Miss Ormerod, of 
England — made directly by her, or upon her suggestion. It is manu- 
factured in England, under the name of “ Little’s Soluble Phenyle,” 

*The Pediculidx, or lice ordinarily infesting domestic animals, belong largely to the 
genus Hematopinus. Of these, 7. v¢fulé and H. ewrysternus are parasitic on both cattle 
and horses, often becoming very abundant and of serious annoyance and injury to them. 


H. swis, as its name imports, alarge species of nearly one-eighthof an inch inlength, oc- 
eurson the hog. WZ. piliferus lives on the dog. 
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where it has been known for some time as a highly valuable disinfect- 
ant, deodorizer and antiseptic. It is sold in this country through its 
general agent, ‘I’. W. Lawford, No. 296 Kast Chase street, Baltimore, 
Md. It has some of the more valuable properties of carbolic acid, al- 
though containing but a very small percentage of this material. An 
analysis made of it shows that ‘‘ Phenyle contains 0.79 phenol (carbolice 
acid) and between eighty and ninety per cent of a high-boiling tar-oil 
— probably ‘dead-oil,’ whose most prominent component is naphtha- 
line, and which itself contains little or no phenol, ‘The emulsifier is 
probably a potash soap or something closely allied.” 

It appears from Miss Ormerod’s Reports that she checked with it an 
attack of the celery-fly ( Tephritis onopordinis) by syringing with avery 
dilute mixture of it and water: others had used, without effect, par- 
affine-oil and water. A strong attack of the carrot-fly (Psila rose) was 
also arrested by its use (Report for 1850, p. 24). It also acted as 
an excellent preventive of attack, for peas were saved from any injury 
from the pea-weevil (Sitones lineatus) by sowing them in coal ashes 
saturated with a tablespoonful of phenyle to a gallon of water, the 
ashes left covered for several days before use to become thoroughly 
charged with the smell (Report for 1879, p. 8). 

It is claimed for this fluid that it will quickly and effectually destroy 
vermin on sheep, horses, cattle, swine, dogs, cats and poultry. Nu- 
merous testimonials to its value in the destruction of the insect pests 
of animals have been given to the general agent in this country, several 
of which have been published in circulars (some of them giving the 
methods of use —degree of dilution of the fluid, etc.) which may be 
obtained upon application to the agent. As a sheep-dip, for killing 
ticks and other parasites, it has attained a high reputation, and is 
being “largely used in all the great wool-growing countries of the 
world. In Australia it is the recognized dip, and in New Zealand is 
used at the Government Dipping Stations.” 

The following directions are given by the agent for its use for 
Horticultural purposes : 


Aphis.-- For clearing peach, apple, rose bushes, geraniums, etc., 
from the aphis, syringe with a mixture of one teaspoonful of fluid to 
four gallons of water, and syringe with clear water in a few minutes. 


Scale on orange trees, etc.— Three, four, five and six teaspoon- 
fuls of the fluid to four gallons of water. Three applications at eight 
days’ interval completely destroy the scale insects. Syringe off with 
clear water fifteen minutes afterward, more especially if any young 


foliage is upon the trees. 
is 
» 
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Ants.— Three spoonfuls of fluid to four gallons of water will de- 
stroy these insects. 


The claims made for the Soluble Phenyle as an insecticide warrant 
thorough experiments for testing its value. I have received a package 
of it, but too late to report any experiments with it at the present time. 
It may probably be procured in most of our larger cities of prominent 
druggists. It is put up for sale in bottles, at from twenty-five cents to 
one dollar each, equal to from three to twenty-five gallons when di- 
luted for use. 


10. Coal-tar as an Insecticide. 


Dumas, the celebrated French chemist, who was employed by the 
Government to discover the best means for the destruction of the 
Phylloxera, experimented with over a hundred substances — most of 
which were active poisons, and found that the best results were ob- 
tained with the sulpho-carbonates and coal-tar.* The latter substance 
has accordingly been employed in France for destroying the Phylloxera 
with very good results. 

In this country it has been largely employed as a means for catching 
and destroying the Rocky Mountain locust in several of the Western 


States. A very simple contrivance was invented for its use, which - 


was known as the Robbins Coal-tar Pan: “A strip of sheet-iron 
twelve or fifteen feet long is bent up one edge sufficiently to admit of 
its passing over lumps of earth; other strips, from four to six inches 
wide, are riveted to the other edge and at each end, forming a kind of 
scoop. <A wire is attached to each front corner of the scoop by which 
it can be drawn over the ground. A chain or rope is fastened so that 
it will drag upon the ground about eighteen inches in advance of the 
machine to scare up the grasshoppers. The inside of the pan is coy- 
ered with tar, and the machine is dragged across the field against the 
wind. ‘The efficacy of this simple contrivance is wonderful. One 
gallon of tar is good for a bushel of grasshoppers when rightly used.” 

This simple arrangement so satisfactorily accomplished its purpose, 
giving relief from the fearful locust invasions when nearly all other 
means had been found ineffectual, that Governor Pillsbury, of Minne- 
sota, undertook to furnish to all parties throughout the State who 
would make application, immediate supply of the required material, 
upon understanding of future reimbursement by them. In his Annual 
Message for 1877, the Governor states: “This offer was promptly ac- 
cepted, and all available supplies for material having been secured at 
wholesale, a rigorous war of extermination was maintained simulta- 





* Annales de Chimie et de Physique, 5e série, vii, 1876. . 
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neously in twenty-nine counties of the State. * * * * * ‘In the 
prosecution of this enterprise there were employed about 56,000 
pounds of sheet-iron and 3,000 barrels of coal-tar, which required a 
total expenditure of about $10,350.” 

Another trap was employed in Colorado for destroying the locusts, 
which is described as ‘‘a piece of oil-cloth, nine to twelve feet long 
and six wide, one side and each end of which are secured to light, 
wooden strips by common carpet-tacks, the corners being strengthened 
by braces. The oil-cloth being smeared with coal-tar, the trap is 
dragged over the ground by two men, a cord about ten feet long being 
fastened to the front corners for that purpose. ‘The entire expense of 
the trap is about $3.50,” 

A still more simple trap has been used with very satisfactory success, 
by substituting sheets of building paper for the oil-cloth, and coating 
it with the tar. 

For more detailed accounts of these and other coal-tar traps, refer- 
ence may be had to the Furst Report of the U. S. Entomological Com- 
mission, 1878, pp. 387-391. 

It is evident that these traps may also be employed for the collection 
of other low-feeding insects occurring in extensive numbers, especially 
for the hopping species. 

A method of using coal-tar in the irrigating ditches in Colorado 
may suggest somewhat similar methods for its use elsewhere. “It con- 
sists essentially in pouring, or better, in dropping coal-tar on the run- 
ning water with which the irrigating ditches were supplied. It is only 
necessary to sprinkle a few drops on the stream, when the oils con- 
tained in the tar are diffused over the surface of the water, and coming 
in contact with the insects (no matter how many), cause their speedy 
death. The toxic power of coal-tar upon the insects is very remark- 
able; a single drop of it floating on the water is capable of causing the 
death of a large number of insects.” (First Rep. U.S. #. C., p. 382.) 

A convenient method of using coal-tar for the destruction of many 
of the smaller insects that infest our garden, is to procure a coal-tar 
barrel with afew gallons of tar remaining in it; fill with water and 
use from it as needed with a sprinkler. It may .be refilled a number 
of times if the tar be occasionally stirred with a stick to disengage the 
oil. Used in this manner, it is also a valuable deterrent from insect 
attack. 

It has been stated (Country Gentleman, xli, 1876, p. 262), that a 
gallon of coal-tar mixed with a pound of sulphur, placed in a frying- 
pan and set on fire, and passed under plum-trees in the morning while 
wet with dew, every other morning during the curculio season, made 
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the trees black with the deposited soot, and effectually prevented the 
attack of the curculio. 

Coal-tar, known also as gas-tar, is one of the residual products of 
gas manufacture. As the result of scientific investigations, these resid- 
uals, which were formerly of no value whatever but were simply a 
waste material, to be disposed of at no inconstderable cost, have, of late 
years, become valuable articles of commerce, as they now form the basis 
of manufactures of great importance. Thus, the corporation of 
Bradford, England, has lately been offered $50,000 per annum for the 
ammonia and tar liquids, which eight years previously had been dis- 
posed of at a yearly expense of about $4,000— the former being now 
ulmost the only source of ammonia, which has become so popular as an 
agricultural fertilizer, and from the latter is obtained asphaltum, car- 
bolie acid, cresylic acid, naphtha, the various and beautiful aniline 
dyes, anthracine, and other valuable products. In this country ammo- 
niacal liquid is seldom utilized. In the vicinity of New York it is 
employed to a limited extent for fertilizing purposes. Coual-tar is pur- 
chasable at a very low price —at the Albany gas-works at $2.50 per 
barrel. In the Western States, during the large demand for it in the 
destruction of locusts, its prices ranged from from $3 to $8 per barrel. 


11. Gas-Lime as an Insecticide. 


The value of this material for checking and for averting insect dep- 
redations is recognized among the agriculturists of England, where it 
appears to be growing in popular favor, as may be seen from the fre- 
quent references to it in Miss Ormerod’s Manual of Injurious Insects 
and her later Annual Reports. It has been extensively experimented 
with, and, for the most part, with quite satisfactory results. For ex- 
ample, it was found, when sprinkled among onions, to check an at- 
tack of the onion-fly; it was. successfully used against the cabbage- 
worm (Pieris rape) by distributing it over the plants, probably both 
killing the larve present and preventing egg-deposit (Manual, p. 37) ; 
and applied when fresh to the ground in the autumn as a dressing, and 
“pointedin” with a few inches of the surface soil, it killed the pups of the 
celery-leaf miner ( Zephritis onopordinis) lying an inch or two beneath 
the surface (Ib., p. 60.)* 

A refuse material in gas manufacture.— Gas-lime is a refuse 
material produced in the manufacture of illuminating gas. The com- 
mon slacked lime, slightly dampened, is spread in numerous shelves 
of perforated iron in a cast-iron chamber, and as the gas distilled from 








*It would doubtless be of equal value, when used in the same manner, against other 
pupe lying near the surface, as those of the onion-fly, cabbage-fly, turnip-fly, etc. 
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the coal is forced through it, it leaves with it its sulphuretted hydro- 
gen and other impurities. It is produced in large quantities by all 
our gas-works, and, up to the present, it is regarded only as a waste 
material of no commercial value. As it entails an expense to dispose 
of it, it would, no doubt, be readily given to any one who would re- 
move it from the works. The Albany Gas Light Company, last year, 
produced 19,000 bushels, which was carried away by the company and 
used for filling up some low grounds. 

Its value as a fertilizer.—In this country, gas-lime has, within a 
few years past, been used to some extent as a fertilizer. Ifits value 
for this purpose were generally known, and also its proper method 
of use, there is scarcely a doubt but that every bushel would be 
reclaimed from waste, and utilized upon lands with quite beneficial 
results. In reply to frequent inquiries made of one of our leading ag- 
ricultural journals by correspondents, of its value and method of use, 
the reply has generally been to this effect: Gas-lime is beneficial to 
such land as may be improved by the application of common lime. 
As it is dangerous to vegetation when applied in its fresh state, it 
should be kept for a year or two, and then fifty bushels may safely be 
applied to an acre. It may be either made into a compost with two or 
three times its bulk of swamp-muck, or applied directly to the soil 
after having been pulverized. 

From some experiments made with it during several years, it would 
seem that it may be much more freely used than above stated and 
with less caution. A gentleman who claims that he has thoroughly 
tested its value as a fertilizer, states that two hundred bushels per 
acre may be safely spread upon meadows and pastures through the 
‘winter and up to March Ist, letting the rain wash it into the soil. 
During the month of Febr uary he tees two loads a day fresh from the 
works, and spread it as it was drawn. (Country Gentleman, xlvi, 
1881, p. 85.) 


Its use, in its fresh state, as an insecticide.— Used as above, 
in its fresh state, in the latter part of winter, besides its value as a 
fertilizer, it would unquestionably be of much additional value as an 
insecticide. It would be destructive to most hibernating larve near 
the surface of the ground and perhaps to the depth that they ordi- 
narily penetrate. The young and less than half-grown larve of the 
vagabond Crambus (Crambus vulgivagellus) in their slight protective 
coverings, would certainly be killed by it. As the latest studies render 
it probable that the army-worm (Leucania unrpwncta) in this portion of 
the United States, usually passes the winter as a caterpillar, sheltered, 
perhaps, among the roots of the grasses, we should be able to prevent the 
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excessive multiplication of this pest by the free use of this material. And 
if we are ever to obtain the mastery of the ‘‘ white-grub” of the May- 
bug (Lachnosterna fusca Frohl.), so destructive often in grass lands, 
it seems tou me that it is to be accomplished by the use of gas-lime or 
some very similar product. Experiment could only teach us the proper 
method and time of its application. Wecan hardly hope to destroy 
the pupee at the great depth at which they are buried, but it may be 
operative against the young grubs during the first year of their exist- 
ence. If it should be found that the very early conjunction of the 
sexes of an allied species (Polyphylla variolosa), noticed on page 72, is 
the general rule among the Lamellicornes, and, as | am inclined to 
believe, from so extraordinary a development of the generative instinct, 
that immediately after mating, the earthen ball to receive the egg de- 
posit is shapen by the female and the eggs placed therein, before she 
takes wing in search of food, then, if as soon as the beetles are seen 
abroad, the lime be freely applied in as great strength as is consistent 
with safety, and rain soon follows in sufficient quantity to dissolve out 
and carry into the soil the poisonous sulphites, the egg-deposits lying 
just underneath the surface will be reached and killed. If the female 
requires to be abroad for awhile before she returns to lay her eggs, 
then the lime meantime applied should serve to prevent their deposit, 
for reasons given in subsequent pages. 


Useful for destroying hibernating insects.— Probably in a 
large majority of cases where crops have been badly infested with in- 
sects which are known to pass the winter in the earth for transforma- 
tion or simple hibernation, and where the ground is to be prepared in 
the spring for another crop, a liberal application of fresh gas-lime to 
the soil at any time between the removal of the crop and near to the 
time for again planting or sowing, will prove of great benefit. 

Useful upon infested crops plowed under.— Whenever a stand- 
ing crop has become so infested as to render it advisable to turn it 
under, if the plowing be followed by an application of gas-lime, the 
insects which have escaped crushing or serious harm in the disturb- 
ance of the soil, should be reached by the poison and their destruction 
completed, while the danger of subsequent attack is greatly lessened. 
In the many instances in which our economic entomologists have 
recommended plowing under the infested crop, I would venture to * 
supplement this direction: follow with a liberal application of fresh gas- . 
lime, if it can be conveniently obtained, of perhaps a hundred bushels 
to the acre. I believe that this would prove the best possible method 
of arresting severe attacks of the two great clover pests, the clover- 
seed midge (Cecidomyta leguminicola) and the clover-root borer (/y- 
lastes trifoli’), whenever they occur within easy reach of the gas-works 
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of our cities. As for any general use for the protection of our farm 
crops, the supply, at the above rate, would be entirely inadequate, it 
might be well-to economize its use by employing it first against the 
insects of our gardens. 


Its change by age and exposure.— When fresh from the works 
gas-lime cannot be used in any large quantity upon growing crops 
without destroying them, as the large proportion (nearly one-sixth) of 
sulphite of lime which it contains is readily washed out by rain and 
moisture, and when carried into the soil is destructive to nearly all 
plant growth. Upon exposure to the atmosphere, the sulphite is 
changed into the harmless sulphate of lime (plaster). This marked 
change which it undergoes by age and exposure is shown in the fol- 
lowing analyses by Prof. F. W. Johnston : 


Composition of Gas-lime, 


Nearly Year or 
. resh. two old. 
Water and coal-tar.........0. Sntrstaaee aidets istrak 9.59 9.59 
SO MEDOMALGIOR MIM Citayele tae ake acterarsielals canes oder ei 58.38 56.41 
Hydrate of lime (caustic)... ........00. Serato 5.92 tia he 
smiphaterof lime:(plaster):..c86 6a os). file. wins wel ole 2.78 29.32 
Sulphite and hyposulphite of lime........... aaa do. 92 ae 
Salt ware eerais Saas. « RLM TES ae 0.92 Nesta 
EPI S SEAT DU Gs Shar cvaree sVoveia, cele Res hese Bios oe Shi chau 1.80 1.80 
Maming andvoxide Of Aron. 2.2) alae e eo. os bee es 3.40 3.40 
RAINE BOLO Sasha's weelocluis bcaldc eae Sale Menernitins BS oy 1.29 1.29 


100.00 101.81 








The length of exposure required to fit it for use upon growing crops 
may best be learned by experiment. If left until it has parted with 
nearly all of its sulphurous odor, it will no longer be of special value as an 
insecticide ; it should, therefore, be tested from time to time and used 
just as soon as it is found that no harm to the plant follows its appli- 
cation. In many of the experiments made by English agriculturists 
and gardeners, it had lain from four to six months, In this condition 
it may be sprinkled directly upon garden plants, even upon cabbages 
quite advanced in growth, or scattered over the soil, killing the in- 
sects without injury to the plants. 


Valuable in preventing insect attack.— In addition to its value 
asan insecticide and as a fertilizer (the latter directly tending through 
vigorous growth to lessen the losses from insect attack), it may also 
claim a high order of value in preventing the attack of injurious in- 
sects by protecting vegetation from the deposit of their eggs. The 
operation of this principle will be referred to at some length here- 
after. 
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REMEDIES FOR INSECT DEPREDATIONS. 


In the preceding notice of the principal Insecticides, such directions 
have been given for their use, together with mention of some of the 
insects against which they may be employed, as should enable any 
careful person, possessing even a moderate knowledge of the insect 
world, to use them with safety, with discrimination, and with success, 
selecting from the number the one which may seem to be the best 
adapted to the existing emergency, after giving due consideration to 
the object attacked, the season of the attack, the nature of the attack, 
and the insect attacking. The frequent inquiries in the pages of our 
agricultural papers in regard to the use of Paris green, London pur- 
ple, gas-lime, etc., show, that notwithstanding all that has been pub- 
lished in relation to them, there is still a wide-spread ignorance of 
their proper methods of use, and an increasing desire for the infor- 
mation which we have endeavored to bring together in convenient form. 

It will also be of service to those who are desirous of availing them- 
selves of the knowledge already obtained of the means for the control 
of insect ravages, to present, in this connection, some of the many reme- 
dies and preventives which have been successfully employed for the 
purpose. Several pages could be filled with them, but those given will 
serve to suggest others. In the brief form in which they are offered, 
they may be regarded as a list of weapons serviceable in our warfare 
with insects, while the skill for their use, the knowledge of how and 
when to use them to the best advantage, and against what insect foes, 
may be better learned by experiment than through a long detail of di- 
rections — impossible to give in limited space, and necessarily reserved 
for the discussion of special insect attacks. 

The remedies which consist in the use of the insecticides already 
noticed are omitted. Others, are the following : — 

Hand-picking and destroying the eggs: as those of the currant- 
worm (Nematus ventricosus) on the lower leaves of currant bushes, 
and of the apple-tree tent-caterpillar (Clisiocampa Americana) on 
the leafless twigs in autumn or winter.* 

Hand-picking the larva: as the tobacco-worm (Macrosila quinque- 
maculata), the sphinx and other large caterpillars of the grape-vine, ete. 





*At a time when the ravages of the caterpillars of the Grape-vine Tortrix, of Europe, 
Gnectra Pilleriana (W. V.), were unusually excessive, it was found that the best means 
of abating the evil was by picking off the leaves containing the eggs of the moth which 
were laid in clusters of about sixty each. In one vineyard of one hundred and fifty hee- 
tares, thirty persons (women and children) were employed for eleven days in gathering 
and destroying the egg-clusters ; and during this time they collected 1,134,000 of the clus- 
ters, representing over sixty-eight millions of caterpillars which would have been produced 
by them. This method proved so effectual that a decree of Government was demanded 
compelling the proprietors of the vineyards to perform it annually. 
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Hand-picking the cocoons: as those of the bag-worm (7hyridopte- 
ryx ephemereformis), during the winter when they are so conspicuous 
as to be readily seen. 

Hand-picking the perfect insect: as the rose-bug (Macrodactylus 
subspinosus), when not too abundant. 

Jarring trees by pounding on an inserted iron spike, or by shaking 
and collecting on sheets spread beneath, or on prepared frames ; as for 
the curculio (Conotrachelus nenuphar) and the May-bug (Lachnosterna 
fusca).* 

Jarring as above for caterpillars that drop by threads when alarmed, 
and sweeping them upon a rod for destroying: as for the canker- 
worms (Anisopteryx pometaria and A. vernata). 

Beating the insects from low plants into a pan of water, soap-suds 
or oil : for those that readily fall when disturbed, as the blister beetles 
upon potato leaves, the ash-gray b. b. (Macrobasis uwnicolor), the mar- 
gined b. b. (Zpicauta cinerea Forst.), the striped b. b. (Zpicauta vit- 
tata Fabr.); and the tortoise beetle on the same (Coptocycla aurichal- 
cea Fabr., and C. clavata Fabr.). 

Collecting the webs of tent caterpillars with their contained larve: 
for the apple-tree tent-caterpillar, and the autumn _ tent-caterpillar 
(Hyphantria textor). 

Cutting off twigs containing companies of social caterpillars, as for 
the red-humped prominent (@demasia concinna) and the yellow-necked 
apple-tree caterpillar (Datana ministra), on the apple. 

Cutting off infested stems and burning: for the currant borer 
(4geria exitiosa), the raspberry-twig girdler (Oderea tripunctata), and 
the rose-twig borer (G@rapholitha Packardi? Zell.). 

Crushing between the fingers the shelter of leaf-rollers and leaf-tiers: 
for the rose-leaf caterpillar (Penthina nimbatana) and other tortricids. 





*An excellent apparatus for the purpose, convenient for orchards of moderate size, is 
the following: Take asquare of two yards white muslin, orif a larger size is needed for 
larger trees, make a piece by sewing together, two by three yards, or larger. Stiffen it 
with light rods across the ends, and with one rod at the middle to keep them apart and to 
serve as a handle, as shownin the figure. Letit 


: ; - SS LS 
be a little slack, so as to give a slightly con- . NY. ie - 
cave form tothe sheet. Iron plugs having pre- ' x WE 
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viously been inserted in the tree, or into each © 
main branch, the operator holds this sheet in 
his left hand under one side of the tree, and 
strikes the plug with a heavy hammer in his 
right hand. The curculios caught upon the 
sheet may be turned into a pan of water and 
kerosene, Oil-cloth might be substituted for 
the muslin, as it would not wet with the dew 
when used in the morning, and as affording a 
smoother rolling surface for the beetles, 
(Country Gentleman, xlvi, 1881, p. 259.) 
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Fig. 11. Curcutio CATCHER. 
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Gathering and destroying fallen infested fruit: for the apple-worm 
(Carpocapsa pomonella), and the plum curculio. 

Probing burrows and killing the grubs with a bent wire or flexible 
stick: for the round-headed apple-tree borer (Saperda candida). 

Cutting out the larvae from tree-trunks: for the flat-headed apple- 
tree borer (Chrisobothris femorata), and the peach-tree borer. 

Digging about plants for cut-worms destroying young cabbages 
(larvee of Hadena devastatriz and H. subjuncta), tomatoes (the greasy 
cut-worm, <Agrotis ypsilon), and other plants (various species of 
Agrotis, Mamestra and Hadena. 

Searching with a lantern for night-feeding caterpillars upon grape 
vines (for Agrotis cupida*), and upon apple, pear, peach, and cherry 
trees, for the climbing cut-worm (Agrotis scandens), the dark-sided 
cut-worm (Agrotis Cochrani), and others. A sudden jar upon the tree 
will cause many to drop to the ground when they may be readily 
noticed and killed. 

Attracting to fires of dry wood where it is abundant, or of refuse 
material from the fields, insects abounding at certain seasons, and known 
to be readily attracted by light. 

Attracting to lamps placed in a vessel of oil or adhesive mixture ; as 
has been done for destroying the cotton-worm moth (Aletia argillacea).t 

Attracting to poisoned sweets, as molasses and beer (the bait used 
by collectors in ‘‘ sugaring ” for moths for their cabinets), in which a 
small quantity of arsenic or cyanide of potassium has been mixed, to 
be spread on trees, fences, or leaves of plants. 

Burning the dead stalks, leaves and other garden refuse in the late 
autumn to destroy hibernating insects. 

Burning stubble in the autumn to destroy the pupz of the Hessian fly 
(Cecidomyia destructor), unless they are found to contain parasites, 
when burning would do more harm than good. 

Deep plowing in the autumn, to crush or bury delicate pupz that lie 
near the surface. 

Ditching to collect ‘‘ marching” caterpillars, as of the army-worm 
(Leucania unipuncta), and in the Western States the chinch-bug 
(Blissus leucopterus). 

Barricading with boards coated with coal- tar to prevent migration 
from one field to another. 

Pouring tar upon the ground along the exposed sides of fields to 
serve instead of boards to arrest migration. 





* Thirtieth Rep. N.Y. St. Mus. Nat. His., 1878, p. 236; Lintn, Hnt. Contrib., iv, 1878, p. 124, 

+In Bulletin No. 3 of the U. S. Epomcioe Commis., on the Cotton-worm, are given 
notices of ten different lamps, of which some are movable on wheels for drawing through 
the fields, with illustrations of several of them. 
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Rolling the ground to pack it and render it more difficult for root- 
attacking insects to enter the ground for the deposit of their eggs. 

Applying benzine in floor-joinings near the walls and beneath the 
base-bourds of rooms to kill the carpet-bug (Anthrenus scrophuiarie). 

Sprinkling with hot-water, of a temperature of from 130° Fahr. up- 
ward; for the cabbage-worm (Pieris rape), and many others. 

Sprinkling with lime water will destroy many of the more tender 
insects. 

Sprinkling with alum water — one pound of common alum dissolved 
in three gallons of rain-water, is stated to be effectual in killing cab- 
bage caterpillars, and the currant-worm. 

Sprinkling with copperas water is destructive to many of the smaller 
caterpillars that feed on shrubbery and garden plants. 

Sprinkling with sulphuric acid water — one part of acid to fifty of 
water — is effective and safe on hardy plants. 

Sprinkling with a weak solution of blue vitriol (sulphate of copper) 
—one ounce to a pail of water — kills many kinds of larvee. 

Sprinkling with an infusion of quassia — three pounds to a barrel of 
water — is recommended for killing cabbage-caterpillars, and prevent- 
ing subsequent attack. 

Sprinkling with a solution of soft soap and carbolic acid ; for plant- 
lice on rose-bushes, ete.* 

Sprinkling with a solution of one pound of whale-oil soap in one 
gallon of water, for insects infesting rose-bushes. A solution of this 
strength should after a few minutes be washed off with water. 

Sprinkling with tobacco water is an excellent remedy for many in- 
sect attacks, from its poisonous nature. 

Watering copiously, at nearly the boiling point, for killing the peach- 
tree borer. 

Watering with ammoniacal liquor from gas-works will kill many 
larvee attacking root crops.t - 

Dusting with air-slacked lime ; for the larve of the asparagus beetle 
(Crioceris asparagi), the larvee of the grape-vine flea-beetle (Graptodera 
chalybea), and other similar Coleopterous larvee. 

Dusting with air-slacked lime and carbolic acid — a tablespoonful of 








*Take of the erude carbolic acid one part to ten of soft soap, and after mixing it thor- 
oughly, let it stand fora few hours. Test the mixture by stirring a little in soft water. If 
oily globules of the acid float on the surface add more soap to the mixture, and do so until 
the globules no longer appear. Dilute the mixture to a moderately strong solution, with 
which sprinkle the infested plants. If the plants are delicate they will need to be washed 
off in a few minutes, otherwise the solution may remain to serve as a preventive, for some 
time, from another attack. 

+A severe attack upon cabbages and cauliflowers was arrested by three or four applica 
tions of this liquid, diluted with twice its quantity of water and poured upon the soil di- 
rectly around the stem of the plants (Jfiss Ormerod’s Leport on Injurious Insects, for 1881, 
p- 8). 
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the acid to a quart of lime: said to be effectual against the striped flea- 
beetle, Phyllotreta vittata (Fabr.), infesting the turnip, cabbage, rad- 
ish, mustard, and many cultivated flowers, such as candytuft, sweet 
alyssum and most others belonging to the order Cruciferae. 

Dusting with soot: recently recommended as quite as destructive to 
the currant-worm as hellebore; it may be questioned whether it can 
operate as quickly. 

Dusting with wood-ashes: of greater value when applied to vegeta- 
tion that will hold it for percolation by rain and dew, for gradual pene- 
tration to the attacked portions. 

Dusting with road dust or any other fine material that will readily 
adhere to a viscid surface, like that of the cherry and pear slug (Selan- 
dria cerasi), closing the breathing pores. 

Showering a solution of soap by means of a force-pump: for killing 
scale insects upon the trunk, branches, and leaves of trees.* 

Showering fish-brine upon trees infested with scale insects has been 
quite effectual in experiments with it—the oil with which it is 
charged doubtless penetrating the scale and killing the eggs beneath. 

Smoking with burning tobacco confined by a vessel or tight bag over 
house-plants for fifteen minutes, for scale insects. 

Watering with mustard water —a tablespoonful of mustard to a gal- 
lon of water; for soil of potted plants infested with worms and the 
larve of small flies. 

Spreading soot upon the ground over the roots of plants in gardens 
attacked by small insects, and sprinkling occasionally with water. 

Pasturing sheep in orchards to feed on fallen fruit: for the apple- 
worm of the codling-moth, and the apple-curculio (Anthonomus quad- 
rigibbus Say).t 

*Prof. Comstock, who, in the course of his special studies of the scale insects (see Re- 
port of the Entomologist of the U.S. Dept. of Agriculture for 1880), has been experi- 
menting extensively upon methods for their destruction, recommends a strong solution of 
soap as preferable to any other substance, so far as known, for killing them without harm 
to the tree. The solution, in his experiments, was applied to some orange-trees infested 
with the red scale of California (Aspidiotus aurantii Maskell), of the strength of three- 
fourths of a pound of whale-oil soap to one gallon of water, with the result of killing all the 
insects upon the tree. A solution of half the above strength left only a few of the insects 
upon the leaves alive. As the result of all the experiments made, one-fourth pound of soap 
to one gallon of water is recommended — the application tobe repeated after a few days. 
(Ann. Rep. Commis. Agricul. for 1880, pp. 286-7; Id., Proc. West. N. ¥. Horticul. Soe. 
for 1882, pp. 41-2). 

+Sheep, in orchards, are also of much service in the prevention of insect injuries, by the 
more healthful condition of the trees through fertilization of the soil, not only by their 
manure but largely from the quantity of the soluble salts of potash (estimated at one- 
ninth of the weight of the fleece in the grease), which, as it is washed out by the rains, 
gives to the soil an element which is almost indispensable in successful orchard culture. 
For a statement of the benefit of sheep pasturage in ,an orchard, see Report Commis. 


Agricul. for 1873, pp. 405-6. 
If the trees are young and the bark smooth, they may need protection from the sheep. 
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Employing swine to root for grubs in grass lands, for the white-grub 
(Lachnosterna fusca), and in orchards for the spring canker-worm 
(Anisopteryx vernata). 

Employing a flock of fowls to feed upon the asparagus beetle (Crio- 
ceris asparagt).* 

Placing coops of young chickens in gardens to feed upon the numer- 
ous small beetles, such as the flea-beetles, and other insects infesting 
garden vegetation. . 

Protecting and encouraging such insectivorous birds as are found by 
the recent studies of Prof. Forbes, and others, to feed principally upon 
injurious insects. 

Levying a war of extermination upon that unmitigated nuisance, 
the English sparrow (Passer domesticus), to which we owe, in the city 
of Albany and many of our other cities, a great increase of the cater- 
pillars of the white-marked tussock-moth (Orgyia lewcostigma) which 
defoliate our shade trees, and of other injurious hairy caterpillars. 

Protecting the skunk for the service it renders the hop-grower in 
discovering and destroying the “ grub” attacking the root of the hop- 
vine; and for the many other injurious insects which it feeds upon. 

Domesticating toads in gardens (the large common species, Bufo 
Americanus), where they are such successful nocturnal collectors of 
beetles, that entomologists have pressed them into the service of collect- 
ing for their cabinets. ‘The stomach of one examined was found tobe 
nearly filled with flea-beetles of a species abounding on cabbages and 
turnips in a garden. 

Colonizing lady-bugs (the Coccinellide), on house plants and 
other vegetation infested with plant-lice. 

Collection of parasitized insects and carrying them to localities where 
the parasite has not occurred. { 





*Fitch : 6th to 9th Reparts on the Insects of the State of New York, p. 186. 

t Report of the Commissioner of Agriculture, for 1863, p. 268; Country Gentleman, xlii, 
1877, p. 52. 

{This is quite practicable, and was accomplished by Dr. Le Baron, while State Entomolo- 
gist of Illmois, who collected at his home in Geneva, in the southern portion of the State, 
a package of apple-tree twigs infested with the bark-louse (Mytilaspis pomicorticis), which 
were largely parasitized with the eggs of its parasite (Aphelinus mytilaspides) — a minute 
Chalcis fly. The twigs were sent into the extreme northern portion of the State, to Galena, 
where the same bark-louse abounded, but was entirely free from parasitic attack. Here 
they were tied to the branches of infested trees. On the second year thereafter, the pres- 
ence of the parasites was discovered in many of the scales of the bark-louse examined at 
Galena, leaving scarcely room for doubt that the experiment had proved successful, and 
that the parasites had been introduced by means of the twigs sent for the purpose. The 
experiment, in view of the incalculable importance of parasitic aid in controlling insect dep- 
redations, may justly be regarded as ‘‘one of the most admirable instances on record of 
the triumph of science in its application to economic entomology.’’ See Le Baron's 7hird 
Ann Rep. Ins. [ll., 1873, pp. 200-202. 
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Washing with tobacco, 16 pounds; oil of tar, 3 pints ; soda-ash, 20 
pounds ; soft-soap, 4 pounds: for sheep (sufficient for a flock of fifty) 
infested with ticks (Melophayus ovinus). 

Washing with “Sheep Dip,” sold by Messrs. Kidder & Laird, 83 
John street, New York, agents for James Buchan & Co.’s Carbolic 
Soaps, ete., for freeing from ticks. 

Anointing with Cresylic Dintmenls sold by the above firm, for de- 
stroying the “‘ screw-worm ” — very destructive to living animals and 
occasionally to persons in the Southern and Western States.* 

Anointing with sulphur, lard, and kerosene, on the head and beneath 
the wings of fowls infested with vermin. 

Suspending a thin muslin bag containing washed sulphur from the 
top of the cage of canary birds in position that it may be occasionally 
struck by the birds; for killing the mites (Dermanyssus aviwm) that 
infest caged birds. 

Washing infested places with corrosive sublimate dissolved in alcohol 
(one-half ounce to one pint), for destroying bed-bugs (Acanthia lec- 
tularia). 

Attracting toa paste of molasses and red-lead; for poisoning the 
cockroach (Stylopyga orientalis) and the Croton-bug (Zctobia Ger- 
manica). 

Attracting toa mixture of molasses and London purple; for destroy- 
ing the large black ant (Formica Pennsylvanica), which occasionally 
infests dwellings.t 

Attracting to a sponge saturated with sweetened water, the little red 
ant, and when well filled, dropping in boiling water.{ If very abun- 
dant, repellants are preferable (see page 65). 

Attracting to a lighted candle in a basin of water on the floor of an 
infested room, at night, for fleas (Pulex irritans). 

Trapping in a glass of soap-suds covered by a piece of card-board with 
asmall central opening and covered within by molasses, honey or other 
sweets; for house-flies. 





*The fly, which is believed to be a species of Zwcilia, deposits its larve on blood or 
bloody hving flesh, and in seasons of great abundance, also on meat exposed in markets. 
See American Entomologist, ii1, 1880, pp. 21, 203,275, 276: 

+A house infested by this insect was entirely relieved from its presence in a single night 
by removing all food from the pantry to which the ants were accustomed to resort, and 
placing in it a saucer of maplesyrup in which was thoroughly mixed a teaspoonful of Lon- 
don purple. The saucer, for hours, was blackened with the congregated ants, and the fol- 
lowing day, their dead bodies were thickly strewn along their trail. Not an ant was there. 
after seen in the house (Country Gentleman, for June 22, 1882, p. 501, col. 4). 

{This species, which has become so great a pest in many localities, is known, according 
to our best authorities, as Monomorium Pharaonis. It is the Myrmica molesta of Say. It 
is a cosmopolitan — is found everywhere in Europe, and has no doubt been very generally 
distributed through commerce. 
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Attracting, for pupation, the larvae of the apple-worm to paper 
bands placed about the trees, from the latter part of June to their dis- 
appearance, — the bands to be examined at intervals of about ten days. 
for the removal and killing of the pupe. 

Attracting nocturnal feeders to shelters of pieces of wood, bark, 
chips, leaves, bunches of freshly-mown grass, placed in gardens; for 
the curculio, squash-bug (Anasa tristis De Geer), the harlequin cab- 
bage-bug (Murgantia histrionica) in the South, for cut-worms, ete. 

Attracting to baits of sliced potato or other vegetables buried be- 
neath the ground in gardens, upon the end of a stick for convenience 
of examination ; for wire-worms (larve of the Hlateride or snapping 

, beetles, Melanotus communis Sch., ete.). 


PREVENTIVES OF INSECT DEPREDATIONS. 

Our more accurate writers in economic entomology, in the recom- 
mendations which they present for the arrest of insect depredations, 
have, of late, made a very proper distinction between preventive and 
remedial measures. If we construe an “ insect attack ” in its broadest 
sense, as a habit pertaining to a species of insect, of regularly attack- 
ing a plant or an animal, then its arrest at any time or in any man- 
ner may properly be regarded as a remedy of the evil, and remedial 
measures would thus comprise preventive ones. But if we limit the 
‘‘attack” to each separate periodical recurrence of the same, then,it 
is possible by the interposition of preventives to preclude the attack 
and to render remedies unnecessary, and, indeed, impossible. In this 
latter sense, “remedies” imply that an attack has commenced; ‘“‘ pre- 
ventives,” that means are resorted to prior to the commencement of 
attack. 

Of the latter are such measures asthe following :— 

High culture, to impart strength to resist insect attack, by proper 
preparation of the soil and employment of fertilizers. 

Rotation of crops and their removal as far distant as possible from 
the soil which has become infested with their attacking insects. 

Selection of seed less liable to attack: thus it is claimed that the 
Hessian fly has not been found in Lancaster nor Fultz* wheat (Bul. 
No. 4, of U.S. Entomological Commission — The Hessian Fly, p. 29). 

Refraining for a year or two in an infested locality from the culti- 
vation of crops formidably attacked. 

Late sowing: for-the Hessian fly, after the first frosts occurring about 
the 20th of September in New York.t 

*Originating near Allenville, Penn., from three tall stalks bearing peculiar looking 
heads, picked by Mr. Fultz in 1862, in a field of broken-down and tangled Lancaster red 
wheat (Vew York Weekly Tribune, for Jan. 17, 1883, p. 11, col. 2). 


+ The wheat seeding in New York last year (1881) extended from August 15th to October 
80th, averaging September 16th (Special Report — No. 42, Dept. Agriculture, p. 5). 
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Surrounding fields with a border or traversing it with rows of a more 
attractive food-plant to concentrate the attack, and perhaps permit of 
the destruction of the insect in its early stages, 

Encircling trees near the base with a strip of freshly-tarred cloth 
(six to ten inches wide), the tar to be renewed as often as it becomes 
dry, to prevent the ascent of the wingless moths of the canker-worms. 

hs trees with the canker-worm trap, made of atin band and 
a muslin supporter, described and illustrated 

in the Register of Rural Affairs, vol. vii, p. 
189,* and shown in fig. 12. 

Washing trunks of trees and larger limbs 
with soft-soap to prevent egg-deposit: for 
the apple-tree borers (Saperda candida and. 

Chrysobothris femorata), the peach-tree 
borer (4geria exitiosa), etc. 

Mounding with earth or ashes about the 
base of peach trees, adding a few inches 
each year, to prevent the egg-deposit-of the 
peach-tree borer (see Ist Missouri Report, 

pp. 48-49). 

Fic. 12.—Canxer-worm Trav. Wrappingapiece of stiff paper around the 
roots of cabbage and tomato plants when transplanting, reaching to, 
orjust above, the surface of the ground, to protect from the cut-worms 
that cut the stem near the surface. 

Encircling tree-trunks with a band of loose cotton batting, to pre- 
vent the caterpillars of the white-marked tussock-moth (Orgyva leu- 
costigma) in their travels for food from ascending the trunks of horse- 
chestnuts, elms, etc. 

Spreading strips of roofing paper (prepared with gas-tar) of about 
two feet in width, beneath the border of carpets, to prevent attack of 
the carpet beetles (Anthrenus scrophulari@ and Attagenus megatoma) 
and the earpet-eating moth (Tinea pellionella).t 

Spreading strips of paper saturated with printers’ ink, as above, for 
the same purpose. 

Encasing in paper bags, as early as the month of May, small woolen 
articles to protect from the Anthrenus, Attagenus, and Tinea ; also, 

Pinning in sheets (linen preferable) and with edges turned over, ar- 
ticles too large for convenient bagging, after placing in their folds 

shavings of red cedar, scraps of Russia leather, spices, ground pepper 
or camphor: also, 













oe 














*Also in 8th Rep. Ins. Mo., 1876, p. 20; 6th Rep Mich. St. Pomolog. Soc. for 1876, p 
42; Country Gentitian. xlvii, p- 393, 
+The only ‘‘ clothes-moth ”” known in the United States, the larva of which constructs a 
ease for its occupancy. It feeds indiscriminately upon all kinds of woolen clothing, car- 
pets, furs, feathers, «tc, (FERNALD, in Canad. Entomol., xiv, 1882, pp. 166-169.) 
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Tobacco dust for protecting such large articles as those referred to, 
and carpets rolled up during the summer.* 

Sprinkling powdered borax near the base-board or wainscoting of 
basements, to repel the cockroach and the Croton-bug. 

Washing, with strong alum water shelves and other infested places ; 
for the above insects. 

Drawing a broad line of chalk about the border of a shelf or around 
dishes upon it, for the red ant. Pennyroyal, and sassafras bark and 
roots, are also said to repel it. 

Imbedding the lid of stone jars of pickled fruit in paper charged 
with tar-water or carbolic acid ; for the pickled-fruit fly (Drosophila 
ampelophila). 

Pinning naphthaline, prepared in cones for the purpose, by C. A. 
Blake, of Philadelphia, in cases and drawers of insect collections ; for 
the museum pest (Anthrenus varius) and the minute Psocide (Psocus 
domesticus and Atropos divinatorius, Fabr.).t 

Washing with a camel’s-hair brush the dried plants in a herbarium 
with a preparation consisting of corrosive sublimate, four drams, sul- 
phuric ether, three ounces, mixed; to which add two ounces of spirits 
turpentine and three ounces of alcohol. (Used in the N. Y. State 
Collection.f) 

Showering plum trees with a solution of putrid whale-oil after each 
rain, commencing with the falling of the blossoms, has protected from 
the curculio. (Country Gentleman, xli, p. 310.) 

Soaking the seeds of turnips and onions in spirits of turpentine to 
prevent the attack of the larve of the Anthomyian flies, has been re- 
commended and may be tried, but it is of doubtful utility. 

Manuring with spent hops has been found of service in cabbage- 
growing districts as a preventive against the attacks of the cabbage-gall 
weevil and other pernicious insects. (Manual Inj. Ins., p. 44.) 

Tansy tea ; made strong by boiling the leaves in sufficient water to 
cover them, and applied through the rose of a sprinkling pot, has pro- 
tected bearing cucumber vines from the flea-beetle (Zpitrix cucumeris 
Harris), and cabbages from caterpillars.§ 





*B. Payn & Son, Tobacconists of this ee inform me that their sales of this material to 
dry-goodsanerchants, for the protection of woolen fabrics, to furriers, to livery-men for 
protection of carriage robes, to gardeners for destroying insects, and to others for house- 
hold uses, etc., have amounted to four and five tons per annum, 

tif it is desired to keep the preparation on hand, the State Botanist suggests that the 
ether might be omitted without materially impairing its efficacy. ; 

_ fThis preparation is said to be injurious to collections of Lepidoptera, producing greas- 
ing. etc. (See American Naturalist, xvi, 1882, p. 410.) 

§A correspondent of the Country Gentleman states that he has saved his plants for two 
years by steeping tansy and pouring it upon them after they began to head, only two 
applications proving to be epee When the moths (Plusia brassice)? commenced de- 
positing their eggs, he gave the plants a dose every two weeks, and no injury by cater- 
pillars was subsequently seen. oe 

9 
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A NEW PRINCIPLE OF PROTECTION FROM INSECT ATTACK.* 


It will readily be conceded that the use of preventives, whenever 
practicable, is more economical, more effective, and often more con- 
venient than a resort to remedies. An old familiar adage affirms this 
truth, when it asserts that ‘‘an ounce of prevention is better than a 
pound of cure.” 

It has been claimed by some of our economic entomologists, that the 
most valuable methods of prevention are to be found in the husbandry 
that tends to promote healthful and vigorous plant growth, impart- 
ing strength and vitality which will greatly lessen insect injury, and 
in the clean culture which shall remove from the garden, orchard, and 
field, valueless harborage and protection for insect hibernation and 
transformation. 

The results of recent experiments with various substances in the ef- 
fort to find those that shall best enable us to control insect depreda- 
tions, have led me to believe that we have, within our reach, still more 
valuable preventives than the above, in certain substances, which, ap- 
plied to the soil, or to the plant directly, shall furnish us a safeguard 
against the deposit of insect eggs. 

The great benefit of commencing our efforts at this point is so ob- 
vious as to need no words to commend it. It would not be ‘‘ nipping 
in the bud,” or “ crushing in the egg.” It is prior to and beyond these. 
If no egg be deposited, we have no artfully concealed egg to search 
for; no larva, whose rapacity and destructiveness we must arrest; no 
pupa, whose retreat is to be discovered, and no imago, whose egg-dis- 
tended abdomen is fraught with evil, to be captured or entrapped — 
in short, we have dispensed with the four insect stages that require 
such unwearied and unending investigation in order to ascertain the 
most vulnerable point of attack of insect life, and the best means with 
which to assail it. 

How may the deposit of eggs be prevented. — It may be pre- 
vented by applying to the plant or to the soil certain odorous sub- 
stances which are popularly believed to be disagreeable to the insect, 
and therefore, to drive it away. Such substances have been termed 
“repellants,” but we doubt that they exert a repellant force, and we 
believe the name to be a misnomer. 

Among these substances may be mentioned kerosene oil, coal-tar, 





*The following pages in which this topicis discussed have already been published in the 
Proceedings of the Western N. Y. Horticultural Society, 1882, slightly modified in some 
portions to adapt it for presentation as a Society paper. The new views advanced are not 
offered as proyen truths. They have been but recently conceived, without the opportunity 
of maturing them or of submitting them to the varied tests by which they should be tried, 
and therefore, they can only claim, at present, theoretic value. 
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naphthaline,* carbolic acid, gas-lime, and bisulphide of carbon. That 
these and similar substances have been successfully used in preventing 
insect attack is undeniable, resting, as the claim does, on the authori- 
tative testimony of some of our best writers and experimenters in 
economic entomology. 

How do they prevent egg-deposit — They do so, by giving out 
an odor overpowering that of the plant (or animal), thereby prevent- 
ing its recognition by the insect. 

For the acceptance of this proposition, it is necessary also to accept 
the following: Insects, as a rule, are guided in the deposit of their 
eggs, not by the sense of sight, but by that of smed/. A somewhat ex- 
tended consideration of this view seems desirable, before proceeding to 
its practical application. 'The idea is a popular one, that most of the 
moths and beetles, and many of the insects that attack vegetation, se- 
lect by means of sight the particular plant upon which to place their 
eggs. Their marvelous compound eyes, consisting of hundreds and 
even thousands of separate lenses, even to the number of 34,000, as in 
the eye of the butterfly, have been cited as a wonderful provision in 
nature, to afford that acuteness of vision which was needed in their 
selection of the proper plant upon which to oviposit. While sharing 
in this belief, I had often wondered at the incomprehensible acuteness 
shown by an insect in the discovery of the particular species of plant 
upon which alone the young caterpillars proceeding from its eggs 
could feed, — in the discovery of a single individual of a rare species 
occurring in a certain locality, and growing in such a manner as effec- 
tually to hide it from human observation. When its range of food- 
_ plants extends beyond a species to all the members of a genus, how 
could it detect all of the often greatly differing forms? When a still 
broader range embraces the several genera of an extended order, a still 
greater variety of forms are presented, which the rude insect brain 
must group and classify, and claim within its province. How amaz- 
ing such knowledge without previous instruction. Jt had no parents 
living, as in the class of vertebrates, which might teach it by example. 
It had no ancestors a whit wiser than itself from which to learn. The 
deposit of the egg in its proper place may have been but the second 
voluntary act of its imago life, regarding that of flight for the purpose 
as the first. Perhaps a plant from some distant shore, of which not 
one of its ever so remote ancestry could have had any knowledge, is 








*Naphthaline is one of the products of the distillation of coal-tar, which, together with 
the other two products, anthracine and benzole, is largely employed in the manufacture of 
aniline colors. One hundred pounds of coal-tar gives from six to eight pounds of naphtha- 
line, from one-fourth to one-half pound of anthracine, and from two and one-half to three 
pounds of benZole. 
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brought within its range of wing; its flight is unhesitatingly directed 
to it, and its precious burden of eggs, without a shadow of mistrust, is 
at once committed to its leaves. Such knowledge has never been at- 
tained by our most distinguished botanists, and it is beyond the scope 
of human intellect. We have called its displays instinct — a word 
conveniently framed to cover manifestations in other classes of ani- 
mated beings, which we are utterly unable to explain. As a partial 
explanation of these wonders, it has been’suggested that to the insect 
world may have been given senses differing in number and in kind 
from those that we possess. But:all the wonderful phenomena attend- 
ant upon insect oviposition by selection, may readily be explained un- 
der the supposition that it is guided and controlled by the sense of 
smell. We know the value of this important sense to us, how greatly 
it may minister to our pleasure and what service it may render in 
guarding us from deleterious exhalations and from improper food. 
It is capable of cultivation to the extent of rendering us still greater 
service, I have been told of a chemist in one of our colleges, who can 
make quite a correct qualitative analysisof a patent nostrum, by apply- 
ing it to his nostrils, and picking out one after another of the ingredients, 
first naming those which are simply added as covers. It is related of a 
blind person, that he acquired the faculty of recognizing his acquaint- 
ances by the sense of smell. There are negroes in Africa who will fol- 
low their masters by scent. A fish-dealerin Albany claims the ability of 
naming each species of fish offered in the market, when presented 
to him blindfolded, by the odor peculiar to each. The illustrations 
given us of the acuteness of this sense in some of our domestic 
animals, are so numerous as not to need citation. We will quote 
a single instance of this almost miraculous acuteness, related upon 
undoubted authority. ‘‘A person, to make trial whether a young 
blood-hound was weli-trained, caused one of his servants to walk to a 
town four miles distant, and then to a\market-town three miles fur- 
ther. The dog, without having seen the man he was to pursue, fol- 
lowed him by the scent to the above-mentioned. places, notwithstand- 
ing the multitude of market-people that went along the same way and 
of travelers that had occasion to cross it; and when the blood-hound 
came to the chief market-town, he passed through the streets without 
taking notice of any of the people there, and left not till he had gone 
to the house where the man he sought rested himself, and found him 
in an upper room, to the wonder of those that followed him.” 

That insects are controlled in the discharge of their most important 
functions by this same sense, may seem a bold supposition, in view of 
the fact that, notwithstanding the laborious investigations in insect 


— 
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structure, conducted through a century by some of our most distin- 
guished scientists, we are utterly unable to point out with positive 
certainty the precise location and nature of the organs of smell. Natu- 
ralists have differed and still differ in their views in regard to their 
location. Cuvier, Audouin, Dumeril, and Burmeister, have regarded 
the spiracles, or breathing-pores, as discharging this office. Reaumur, 
Lyonnet, Latreille, and others, have referred it to the antenne., 
Others have believed that the palpi were the true smelling organs, and 
others that the sense belonged to certain cavities in the front part of 
the head, and to the mucous lining of the mouth; while Kirby and 
Spence have thought that they have discovered a nose in the fore-part 
of the head, which they call the rhinarium or nostril-piece, connected 
with which is a beautifully-striated structure, which they have de- 
scribed as the veritable organs of smell.* 

Although we do not surely know the position and structure of these 
organs, their existence is beyond a doubt. If a decaying carcass be 
concealed beneath a sod ot other cover, carrion beetles, in their sea- 
son, may soon be seen hovering over it, seeking it as a nidus for their 
eggs. I have seen swarms of flesh-flies, Calliphora vomitoria and Lu- 
cilia Cesar, drawn to the disgusting odor of the “stinkhorn ” fungus, 
Phalius vmpudicus,which so perfectly counterfeits that of decaying flesh. 

Collectors of Nocturnal Lepidoptera know the readiness with which 








*I am indebted to Dr. Hagen, of Cambridge, Mass., for the following information as to 
the location of these organs, drawn from Hauser: Zeitschrift, f. Wissenschaft, Zoologie, 
1880, and giving the latest observations of the best investigators.— 


Strong smelling substance, as turpentine, carbolic acid and decayed meats, proved that 
the organs of smell were situated in the antenne in very many insects. Nevertheless, 
not all the insects employed in the experiments were deprived of the sense after the 
amputation of the antennez, among which were Carabus, Pyrrhocoris, ete. After the an- 
tenn were cut, the males rarely mated. 

Sensitive bristles are present in Orthoptera (@dipoda and Caloptenus) on every joint of 
the antenne after the eighth or ninth, and fifty sensitive pits or furrows, which are 
probably closed by a fine membrane and have interiorly one smelling-rod. Stenobothrus 
and Gryllotalpa are similarly provided. Diptera have in the third joint from 100 to 200 
furrows, with as many as 200 sensitive bristles. Vanessa has on each joint of the knob of 
the antennz, fifty furrows. Of the Coleoptera, the Carabids, Cerambycids and Curcu- 
lionides, possess no antennal furrows, while they are present in the Silphides, Staphy- 
linides and Tenebrionides. The Lamellicornes have on the underside an immense number 
of very small furrows, viz.: in the female 17,500, and in the male 89,000. 

All insects which have to rely upon the sense of smell for discovering their food or 
placing their eggs, possess many sensitive furrows or pits in the antennz, as bees, wasps, 
ichneumons, Diptera and Lepidoptera. 

Dr. Hagen suggests that probably in many insects the organs of smell and taste are 
united. Such may be the organs which are found in the honey-bee in the epipharynx (on 
underside of the labrum), consisting of numerous sensorial furrows or channels and con- 
nected interior structure, and which have just been discovered in the same position in 
Pemphigus and Cicada, by Prof. H. Osborn, of the Iowa State Agricultural College (See 
Canadian Entomologist, xiv, 1882, p. 64). 
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the Noctuide are drawn to their bait of molasses and beer, spread 
upon tree-trunks to allure them for capture. 

It is to the existence of these organs that some of the families of 
the Lepidoptera, especially among the moths, owe the continuance of 
the species. ‘They operate in the association of the sexes, with such 
an irresistible and far-reaching force as to exceed our conception and 
to be marvelous to our eyes. The following are a few examples illus- 
trating the exercise of this sense : — 

A female moth just emerged from its pupa, within a closed room, 
has disclosed its presence to its mate and drawn its visit through the 
only means of entrance —a chimney opening into the apartment. An 
instance is recorded in which a moth forced its way into a collector’s 
pocket, where, through this same sense, the information had been 
communicated to it of the presence of a mate, although hidden within 
a collecting box. 

An interesting account has recently been given by Mr. W. H. Ed- , 
wards of the attraction of Heliconia Charitonia (Linn.)*—a butterfly 
common in Southern Florida, Mexico and Central America — to the 
female chrysalides of the same species. Two or three days before the 
inclosed insect bursts her shell and appears in her winged form, the 
males are attracted to the chrysalis hanging from the passion-vine. 
Sometimes as many as six males may be seen clinging to a single 
chrysalis, entirely concealing it from sight. They remain upon it day 
and night, or if leaving it at all, it is only to feed for a brief interval 
and return. Lighted matches held under them will not drive them 
away, nor even shaking the twig. If pulled off by force, after a few 
circuits in the air, they resume their position. ‘The explanation of 
this powerful attraction and persistent waiting and watching, admits 
of no doubt. A chrysalis which had turned almost black, and was 
momentarily expected to disclose its imago, was seen by the observer - 
to burst at the abdominal end, when, “instantly one of the males 
made connection with the female imago while the head and thorax of 
the latter were still enclosed in the shell.” 

Not long ago, two female Promethea moths— the species whose 
cocoons are often to be found suspended to lilac bushes during the 
winter months— had emerged from cocoons in my office and were 
within a box near an open window. A visitor of the same species soon 
entered the room through the window, followed by a second, a third, 
a fourth, while others fluttered against the upper sash endeavoring to 
effect an entrance. Looking outside, I saw numbers of the males, 
readily recognized by their dark color and vigorous flight, circling 








* Papilio, i, 1881, pp. 209-215. 
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about in front of the window. One after another of the passers-by 
were arrested by the unusual spectacle of perhaps fifty of the large Pro- 
methea moths, congregated in a small space and actuated, apparently, 
by one common purpose. A crowd of persons, men, women and chil- 
dren, had soon assembled before my window, completely blocking up 
the sidewalk, and eagerly asking, “what are they?” “where did they 
all come from?” and, “what are they here for?” I left the window 
with the questions unanswered, for I did not care to give the informa- 
tion that they were Messrs. Promethea, drawn some of them from the 
remotest portions of the city, to pay their devoirs to the Misses Pro- 
methea, within my office. I trust that my reference to these sensorial 
flights may not be deemed indelicate, for the amorous flutterings of 
insect wings are but in obedience to a law of their nature, which lies 
entirely outside of our code of morals, and is of equal, if not superior 
authority. * ‘ 

Another confirmation that insects have the perception and apprecia- 
tion of odors is found in a recent discovery of scent-producing organs 
in the males of certain Lepidoptera, particularly among the moths. 
These organs are pencils of hairs, associated with special structure, 
located in different portions of insects, which emit, at certain times, 
peculiar odors, resulting from some volatile oils,as is believed. In 
some of the Sphingide, according to Mr. A. H. Swinton,+ they are 
located at the base of the abdomen. In some of the genera of the 
Noctuide, as in Acronycta, Leucania, Mamestra, and Phlogophora, 
they are hidden beneath the first five dorsal ares of the abdominal seg- 
ments. In other Noctuidae, as in Apamea, they are at the anus, while 
in Catocala they are to be found in the legs— at the upper part of 
the second pair of tibie. In the Geometride, they are on the posterior 





*See, also, in this connection, an interesting account given by Professor F. H. Snow, in 
the Transactions of the Kansas Academy of Science for 1874 [vol. iii], pp. 27, 28, of his ob- 
seryation upon Penikese Island, of the male of Polyphylla variolosa (a beetle closely allied 
to the common May-bug, Lachnosterna fusca) digging in the barren soil of the island for 
the female, when about to emerge from its pupation, while still buried beneath the surface. 
He states: ‘‘ My attention was first arrested by a male vigorously scratching the ground 
with his feet while his antennz were fully extended with their antennal plates widely 
separated. His progress being too slow to suit my purpose, I assisted him in his excava- 
tion, and at the depth of half an inch discovered a female, who, with head upward, was 
struggling to reach the surface, having evidently but just emerged from the pupa. A little 
further on another male was busily scratching the soil, and another female was unearthed 
directly underneath; while a moment later two rival males were discovered digging for a 
third female, who was buried nearly an inch below the surface.’’ There can scarcely be a 
doubt but that the knowledge of the subterranean presence of the females was conveyed, 
not by the sense of hearing, as was supposed by Professor Snow, but through the antennal 
organs of smell with which the male of the Lamellicornes is so abundantly provided (see 
ante, page 69, in foot-note). 

+Proceed. Lond. Entomolog. Soc. for 1878, p. 20. 
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tibie in Boarmia, Tephrosia, and Acidalia, and on the submedian vein 
of the forewing in some species of Macaria and Cidaria. 

The particular effect produced by these odoriferous organs, is not 
known, but from their being brought in action and extended like a fan, 
during the union of the sexes, they doubtless serve an important purpose 
in the economy of nature, by aiding in the continuance of the species. 
It is not unlikely that attractive odors may be given to the males as a 
compensation for the more brilliant coloring or more complicated or- 
namentation often possessed by the other sex. 

Special odors pertaining to male butterflies, have been noticed by 
several entomologists. Dr. Muller has called the attention of the 
London Entomological Society to the odors of the males of several 
species of Brazilian butterflies, which he regards as an especial sexual 
attraction. Miss Murtfeldt has recorded a delicate violet like odor in 
fresh males of Callidryas Hubule (not discoverable in the females), 
which was retained for several days after death.* 

If, as we believe, insects have been given this acute sense of 
smell, we may see in it a provision admirably adapted to their 
need. Very many of the insects are night-fliers, sleeping or hiding 
in concealment during the day, and only coming abroad during 
the night to deposit their eggs and to partake of a limited supply of 
food —the latter quite a secondary, consideration in their economy. 
We have no reason to believe, from a study of their eyes, that vision in 
insects is very acute, and even if it were, it would operate under serious 
disadvantage under cover of the night. In utter darkness the organs 
of smell could discharge their functions to their extreme extent — bet- 
ter enabled, perhaps, to do so through the humid atmosphere of night, 
and stimulated to their full exercise. by the more numerous and 
stronger odors which are emitted from the vegetable world during the 
hours of darkness. 

And again, many insects must find thea mates only through search- 
ing them out under the seeming disadvantages environing the females 
of limited locomotion, and a greater or less degree of concealment. As 
a rule, the females fly less than the males. In some species, as in 
Samia Cecropia, Callosamia Promethea, Hyperchiria Io, and others, the 
burden of eggs borne by them render them almost incapable of flight, 
until the main purpose of their being has been discharged. The females 
of Orgyia leucostigma, Anisopteryx pometaria, A vernata, Hybernia 
liliaria and a number of others, are wingless, and therefore incapable 
of flight. In a moth quite destructive to arbor-vite and many other 
food-plants, Thyridopteryx ephemereformis, or the basket-worm, the 





* Psyche, iii, 1881, p. 198. 
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necessity of eyes is not apparent, for the sexes never can see one an- 
other. Not only is the greater part of the caterpillar life of the female 
passed within its bag or basket, but inside of its walls it attains its 
growth, it undergoes its pupation, it changes to the mature insect, the 
eggs are fertilized, and the mother dies. It never emerges from its 
cocoon. Sight alone could not have brought about the fertilization of 
the eggs, nor could other sense than the one with which we believe in- 
sects to be, for necessary uses, specially endowed. 

When we recall larval growth, and the source from which the larva 
derives the material which forms its entire structure, it will seem but 
natural, that when, through transformation, it has attained its perfect 
state, it should be peculiarly sensitive to the presence of its food-plant 
and be led to select it for oviposition, through the exercise of its most 
acute sense. ‘Take, for illustration, the familiar caterpillar of the to- 
mato plant, known as Sphine quinquemaculata. In its larval state it 
lives but to eat and grow. Its skeleton —its outer integument — can 
not grow fast enough to meet its insatiate demand for food, and there- 
fore, at intervals —four several times —it is cast off and a new and 
more capacious one is supplied. Observe the play of its powerful jaws ; 
unless frightened into temporary quiet, they almost give us a perpetual 
motion ; they rest not day or night; their sweep is like a mower’s 
scythe, and a tomato leaf disappears before them as a meadow falls be- 
fore a mowing machine. The creature is scarcely more than an ani- 
mated eating apparatus. Its life is passed on a single plant, if that 
suffices for its appetite. It never tastes other food. And when it has 
finally attained its beautiful winged form, every particle entering into 
its composition, of fluid, nerve, muscle, and chitin, is but transmutated 
tomato leaf. Is it strange, then, that the moth should be able to 
know tomato when it smells it ? Would it not be more strange if its 
organs of smell should respond to any other odor? This alone would 
be familiar to it— others, perhaps, might be acquired. 

Having now offered plausible reasons, why, from physiological causes, 
insects may be supposed to be extremely sensitive to the odor of their 
natural food-plant,— having shown the important purposes that the 
possession of this sense in an acute form may serve them in the per- 
petuation of the species — and having presented some marvelous mani- 
festations of insect attraction, sexual and otherwise, which are only 
explicable upon the theory that they are directed by the sense of smell, 
—need we hesitate to accept the opinion advanced, that many of our 
more injurious insects are guided in the deposit of their eggs by the 
sense of smell alone. 

There are classes of insects in which oviposition would not be con- 
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trolled by this sense, for example, most of those which in their larval 
stage live in the water and are predaceous upon other animal life, as 
many of the Neuroptera and some of the Coleoptera. The purpose of 
oviposition in such is accomplished if the eggs are deposited convenient 
to water. Then there are Hymenoptera, as bees and wasps, which 
place their eggs in cells constructed by them, having previously pro- 
vided for the grubs to be hatched, their needed food ; and Orthoptera, 
that only require for their eggs secure deposit in the ground, Excep- 
tions to the rule need not be multiplied, for they will readily present 
themselves. 

And now, to proceed without further delay to the application which 
it is proposed to make of the views above presented, of the par- 
ticular sense, which, in many insects, controls their oviposition. If 
the insect discovers the plant upon which its larve feed, and is drawn 
to it for the deposit of its eggs by the peculiar odor characterizing and 
emanating from it, then, if that odor be neutralized or overpowered 
by the introduction of another stronger odor—a counterodorant, it 
might be termed — eggs will not be deposited upon the plant ; it will 
be preserved from such attack as effectually as if it were inclosed in 
glass. 

We already know several substances, some of which have been 
named, which are sufficiently powerful to overcome many vegetable 
odors. It is not necessary that they should be disagreeable or repul- 
sive to the insect. We need not, therefore, search for substances dis- 
agreeable to us, which might prove quite otherwise to insects. We 
do not know that camphor, carbolic acid, or naphthaline, when in- 
closed in our insect cabinets, preserves them from the entrance of the 
Anthrenus and Dermestes, by being disagreeable or repellant to them, 
but we do know that their strong odor is sufficient to overpower that 
of the dried insects, so that the pests may not be attracted for the de- 
posit of their eggs. We have doubtless erred in assuming that certain 
odors are disagreeable to insects, and that for this reason their pres- 
ence protects from insect attack. That some odors are not attractive 
to them is probably true, and in this truth may lie the explana- 
tion why certain individuals enjoy immunity from the attack of 
mosquitoes, bed-bugs and fleas in infested localities. The protection 
afforded to visitors of our northern wilderness from the black-fly and 
the mosquito, through pennyroyal, oil of tar, and carbolic ointments, 
results, doubtless, from their overpowering the odor proceeding from 
the exposed portions of the body; and, in the same way, the creosotic 
odor of the smudge-fire smoke prevents the attack of the midge. 

The chief requisites in the materials to be employed for plant pro- 
tection, in the manner proposed, are strength and permanency ; the lat- 
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ter quality contributing to economy of material and labor of applica- 
tion. A degree of strength not wholly overpowering would be propor- 
tionately protective in lessening the distance at which the plants 
would attract. If the above properties were embodied in a fertilizer, 
the resultant benefit would be enhanced by enabling the plant better 
to resist, through vigorous growth, any form of insect attack. Among 
manures, the drainage from pig-styes has been found to act with great 
efficiency in preventing the egg-deposit of the Anthomyia flies upon 
onions, radishes, turnips and similar crops. The dry manure from 
piggeries has a remarkably pungent and strong odor, when distributed 
upon lands, and we can all recall the offensive, almost insupportable, 
odor escaping from a passing freight-train laden with swine, from some 
remote point in the West. It is very probable that upon our seaboard, 
where the mossbunker (Brevoortia menhaden) and other fish can be 
obtained in quantities to permit of their use as manure, they will 
prove of great value in protecting from egg-deposit. The gas- 
works of our cities and the farther distillation of coal-tar, in the va- 
rious uses to which it is applied, should afford us several valuable 
materials for this purpose. 

Can not chemistry come to the aid of the economic entomologist, in 
furnishing at a moderate cost the odorous substances needed? Is the 
imitation of some of the more powerful animal secretions impractic- 
able? It has been thought possible, and a distinguished perfumer 
has long been experimenting at a cost of thousands of dollars, in the 
production of a substance haying the properties of the peculiar secre- 
tion of the Mephitis mephitica* (the skunk), to serve as the basis of a 
perfume which would, he is confident, enrich the discoverer. Can 
there be any doubt of the conservative action and the value of this 
substance as a counterodorant, could it be obtained in sufficient quan- 
tity; and what an additional charm would its general employment 
impart to horticultural and agricultural pursuits, when the alembic of 
the chemist shall have converted it into a delightful perfume, as pro- 
posed, surpassing in agreeability even that of musk —a similar animal 
secretion. 

What would be the result, it may be asked, should this method of 
plant protection from insect oviposition prove effectual and be gene- 
rally adopted? Might it not produce serious disturbance in the 








*If, in our zoological nomenclature, we were permitted to go beyond the names given in 
the tenth or twelfth edition of Linne’s Systema Nature, in 1758 and 1766, this animal, in 
strict compliance with the law of priority, might now be known by the name under which 
it was originally described in 1744, by the French Naturalist, Charlevoix, viz.: Enfant du 
Diable— the devil's own child. Certain'y the designation would be quite as expressive as 
the scientific one which it now bears. 
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economy of nature, of the relations existing between the insect and 
the vegetable world ? 

A friend —a distinguished jurist and an accomplished botanist — 
whose opinion had been asked upon this new method of protection 
from insect attack, with that judicial habit of thought which leads 
him to meet a new proposition first with the question, ‘‘ is it right,” 
and afterward, “‘is it useful,’ gave me the following note in reply, 
presenting, although under a vein of pleasantry, some of the objections 
that arose in his mind. He asks: “Ought I to countenance recom- 
mendations which may prove disastrous to the great scheme of nature ? 
Scatter that mischievous carbolic acid all over or around the plant 
nature has commanded the insect to lay her eggs on, and the leaves of 
which she has given to the children of those eggs for food, and what 
tremendous consequences may ensue! She must and will lay them 
somewhere, and if, being unable to distinguish the plant devoted to 
her use by nature, she lays them on another species— if, for instance, 
the eggs designed by nature for a mint, be laid upon an oak, a mullein 
or the tomato, what monsters may not the grubs be evoluted into ? Va- 
rieties of silk-worms have been evolved from differences of food. ‘The 
progeny may differ very widely from their progenitors, be far more de- 
structive, and ruin much more precious plants.” 

‘«* This awful protection may not only be productive of new insect 
enemies, but it actually aims at striking out of the chain of life one 
animated link. The insect, led by the nose to the plant to lay its eggs 
on, fails to lay them. Another insect, which feeds upon the eggs or 
larvee, is led by its nose to the plant, but fails to find its food and dies 
of inanition ; its parasites perish with it ;— and thus, link after link 
is broken, and the frame of nature is-disordered and falls into discon- 
nected fragments, and all life is obliterated and vanishes im fumo— 
the foul, all-pervading stench of carbolic acid. Tl none of it!” 

The above picture of the full realization of the purposes of the 
practical entomologist, although drawn in the colors of badinage, calls 
for a serious reply, as it is one not unfrequently held up to view by those 
who regard our efforts as chimerical. We do not propose to extermi- 
nate — but only to control. The true naturalist would not, had he the 
power, strike out of existence a single species of insect, believing, as 
he does, that each one has its place and purpose in nature. ‘There is 
ample food for every species — possibly, under ordinary circumstances, 
for all individuals, although doubtless certain species might be dimin- 
ished in number without violence to the harmony of nature. For this 
excessive multiplication of individuals, the agriculturistand the horticul- 
turist are at fault, in inciting and encouraging insects to such multi- 
plication by offering them food greatly superior to, and far more 
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tempting under their cultivation than, their original wild food, and 
massing it in gardens, orchards, and fields, where the united odors of 
many acres extend irresistible attraction. Since, therefore, they have 
unduly multiplied injurious insects, it is their undoubted right and 
their bounden duty, to diminish their number, if by so doing, while 
advancing their own interests, they also promote the public good. 

The method of protection herein suggested would be attended with 
the following direct results, Let us illustrate by its operations upona 
single food-plant : If, by means of smoke, or other counterodorant, an 
apple orchard be protected from egg-deposit, the odor-attracted apple 
insects, failing to recognize it, will wing their way to other orchards. 
These in turn must be protected. As the area protected increases, the 
number of eggs deposited in unprotected orchards increases propor- 
tionately, compelling a resort to preventive means, if remunerative 
crops are to be grown. When at length not a single well-cared-for 
orchard offers its odorous invitation, the neglected, worthless ones, of 
which there are far too many within our State, standing only as nur- 
series of insect pests, are seized upon and, fortunately, soon de- 
stroyed. Single trees, scattered here and there, must now be resorted 
to. . The aggregate of food supply has been greatly reduced, ‘and only 
a diminished number of insects can be fed. In the lengthened insect 
flight in search of food-plants, insectivorous birds find more abundant 
prey. The steadily diminishing number of insects are driven back step 
by step to their native food-plant — the wild crab — upon which they 
subsisted for long ages before apple orchards of hundreds of acres of 
delicious fruit were known. The crab, the wild cherry, the wild plum, 
the thorns, with some other members of the family of Rosacew, will fur- 
nish all the food that our one hundred and fifty apple insects require 
for their support. Here they may feed, unmolested by the economic 
entomologist, except as he may chance to need an occasional specimen 
for study or with which to enrich his cabinet. 

Let the apple-tree stand for every other plant that we value, and for 
which we seek protection, and let the attacking insects of each, in the 
manner above suggested, be driven from them to their corresponding 
wild plants ; then shall we have accomplished all that our economic 
investigations may aspire to. Its complete realization we shall never 
attain, either by the method now proposed, or through any other; but 
in proportion as we approach it, in the same degree will the earth 
yield her increase more abundantly in willing return to the labors of 
the husbandman. 
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CLASSIFICATION, 


It was intended to present with this Report a general view of the 
Classification of Insects, to the extent at least, of giving the more 
prominent characters of the several orders and of the principal fami- 
lies into which insects are divided, but the length to which the intro- 
ductory remarks of the preceding pages has extended, compels the 
postponement of the purpose to another year. A certain amount of 
elementary knowledge — such as shall embrace the essential features 
of the principal divisions of insects, a recognition of the several forms 
under which they present themselves during their transformations, and 
familiarity with some of the names applied to portions of insect struc- 
ture, is indispensable to every one who would intelligently observe in- 
sects and who desires to avail himself of the information which is so 
freely and abundantly offered in the economic entomological literature 
of the day. As such knowledge is supplied in but few of our public 
schools, or even higher institutions of learning, the entomologist, in 
his communications with the public, is compelled to presume upon a 
surprising and, as it appears to him, a criminal lack of even an 
elementary acquaintance with the insect world. 

As the insects to be discussed in the following pages will each, after 
its scientific and popular name, be referred to its order and family, it 
seems but proper that they should be preceded by a mention of the 
several orders, their meaning, and the common names of some of the 
insects which they embrace. 

While authors differ in their systems of classification, the one most 
generally adopted in this country_recognizes the division of six-footed 
insects or Hexapoda (the spiders, or Arachnida, and the centipedes, or 
Myriopoda, forming the other divisions of the Class of Insects) into 
seven orders, which, commencing with those deemed highest in rank, 
are the following :— 

1. Hymenoprera — (of Greek derivation, from hymen, amembrane 
and ptera, wings) comprising bees, wasps, hornets, ants, ichneumon 
flies, saw-flies, etc. 

2, LeprpopreRA — (from lepis, a scale, and plera, wings) embracing 
butterflies and moths — the former diurnal and the latter usually noc- 
turnal. 

3. Diprera — (from dis, twice, and ptera, wings) comprising flies, 
mosquitoes, gnats, sheep-ticks and some other wingless forms, etc. 

4. CoLEOPTERA — (from coleos, a sheath, and péera, wings) including 
the beetles, as the carpet-bug, May-bug, rose-bug, snapping-bugs, 
lightning-bugs, weevils and lady-bugs. 

5. Hemiprera—(from hemi, half, and ptera, wings) including plant- 
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lice, scale insects, mealy bugs, tree-hoppers, lantern-flies, seventeen 
year locusts, the bed-bug, body-lice, ete. 

6. ORTHOPTERA —(from orthos, straight, and ptera, wings) including 
crickets, locusts (the true), grasshoppers, walking-sticks, cockroaches, 
Croton-bugs, ete. 

7. NEUROPTERA — (from neuron, nerve, and ptera, wings) including 
white-ants, May-flies, dragon-flies, lace-wings, ant-lions, caddis-worms, 
etc. 

Several other orders have been proposed, and have been adopted, in 
whole or in part, by entomologists, as they differ in their views as to 
the extent to which these divisions should be carried. Some of them 
contain but a single family each, or a Linnean genus. As of interest 
to the student, and as explanatory of differences in classification 
which may present themselves to the general reader, they are here 
given :— 

APHANIPTERA, of Kirby (inconspicuous wings), or APTERA Leach 
(wingless): consisting of the flea family (Pulicid@) above included in 
Diptera, 

STREPSIPTERA, of Kirby (twisted wings); the Rurprprera, of La- 
treille: consisting of bee parasites, constituting the family of Stylopi- 
de of Coleoptera. 

Homoptera, of Latreille (equal wings); embracing those of the Hem- 
iptera which have the wings wholly membraneous, the remainder being 
placed in a separate order of HrTEROPTERA, of Westwood (dissimilar 
wings). 

EUPLEXOPTERA, of Westwood (well-folded wings), or DERMAPTERA, 
of Leach (skin-wings): consisting of the family of earwigs or Forficu- 
“ide, usually placed in Orthoptera. 

THYSANOPTERA, of Haliday (fringe wings): containing the minute 
insects known as Thrips, of the family ZThripide: generally classed 
with Homoptera, although having affinities with both Orthoptera and 
Neuroptera. 

TRICHOPTERA, of Kirby (hairy wings) ; containing the caddis-flies, 
or Phryganide of the Neuroptera. 

Homatoptera, of Leach; containing the spider-flies, bird-flies and 
sheep-ticks of the families of Hippoboscide and Nycteribide of the 
Diptera. 

THySANURA, of Latreille— (from thysanos, a fringe, and owra, a, 
tail) : containing the bristle-tails or Lepismatide and the spring-tails, 
or Poduride, usually united with the Neuroptera.* 


"*Dr. Packard, in his last edition of his Guide to the Study of Insects (1878), accepts this 
Group as an 8th Order, to be added to the seven usually adopted. 
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MaLiLopHaGa — (from mallos, wool, and phago, to eat); containing 
the bird-lice of the Hemipterous group Mallophaga, having jaws for 
feeding on the delicate parts of the feathers and hairs of birds and 
mammals. 


BIBLIOGRAPHY. 


A feature introduced for the first time in our State Entomological 
Reports, and which it is hoped will meet with approbation, is the 
list of references to publications which will precede each species 
discussed, giving in addition the synonomy when the species has been 
known under diferent names. It is not attempted to make the lists 
as full as those presented in the popular volumes of Dr. Coues on The 
Birds of the North-west and The Birds of Colorado Valley, and by 
other recent writers in Natural History, for such elaborate and valu- 
able compilations can only-be the fruit of the systemized study of 
years with this purpose in view, together with unusual facilities for 
the work. It is only proposed to cite the author of the species and its 
first publication ; to give a few references to Huropean authors when 
such occur and seem to be of value to the entomological student ; to 
note some of the best figures which have been given; and to refer to 
such of the notices occurring in the recent entomological literature 
as have come under observation, many of which may be accessible 
to the general reader, in the Reports of our State Entomologists, Ag- 
ricultural Reports, and leading agricultural journals. 

A bibliography limited to this extent should not be regarded as ob- 
jectionable by those who have no desire to avail themselves of it ; 
while the student who would gladly obtain more extended information 
of the species than that presented, may find it of practical value. 
Full bibliography, in all departments of Natural History, is of great 
importance in scientific research, and it is much to be regretted that 
the vast amount of labor which it involves so seldom permits it to be 
presented. Ifshared by many, each contributing his mite, the task 
will be materially lightened and eventually accomplished. 


INJURIOUS LEPIDOPTEROUS INSECTS. 


Thyridopteryx ephemereformis Haworth. 


The Bag or Basket-worm. 


(Ord. LEPIDOPTERA : Fam. BoMBYCID#.) 
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221, 222; in Tineina N. Amer. (STAINTON), 1872, p. 274. 

Thyridopteryx ephemereformis. GLOVER: in Month, Repts. Dept. Agricul., 1865, 
p. 423. — RaTuvon: in Prac. Entomol., ii, 1857, p. 58. —Rrmey: First 
Ann. Rept. Ins. Mo., 1869, pp. 147-151, f. 84. Kina: in Psyche, iii, 
1871, p. 241.— LINTNER: in Count. Gent., xlv, 1880, pp. 585, 631. — 
MARTEN: in Thomas’ Tenth Rept. Ins. III., 1881, p. 118, f. 82.— H. Ep- 
WARDS: in Papilio, ii, p. 24. 

Numerous reports reached me from the southern portions of the 
State of New York during the summer of 1880, of depredations upon 
arbor vite, which I was able to refer to the above-named insect. A 
letter from West Brighton, Staten Island, stated: “I have recently 
found several arbor vites standing together in a row completely 
stripped of their foliage, and covered with cocoons like those sent, 
strongly attached to the twigs. I have never before remarked any 
thing of the kind. Please inform me whether you know of the arbor 
vite being frequently despoiled in this manner. If so, its usefulness 
as a hedge plant will be greatly impaired.” 


The Bag or Larval Case and the Insect. 

The case built by this insect for its shelter during its caterpillar 
stage, and subsequently to serve for its cocoon within which to un- 
dergo its pupation, is so peculiar in appearance and structure, that 

dul 
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once seen, or even afterastudy of its description and illustration, it 
cannot fail of being recognized. There are other species of basket- 
worms occurring elsewhere which construct similar cases. They are 
very much alike, except in size, usually of an elongate, pointed, oval 
form, and are composed of a tough silk, interwoven with bits of the 
leaves and pieces of the stems of the food-plant upon which they are 
found. 

These cases are always worn by the larvee, and when, toward ma- 
turity, they have, by continued additions, increased to a large size, they 
hang downward (whence their name of bag-worm), in apparently a 
cumbersome burden, but, firmly held by the abdominal segments and 
their legs, they are carried about with the greatest ease, by means of 
the anterior segments and their three pairs of legs extended from the 
case, as shown in 
Fig. 13 at, When 
alarmed, the larva 
retreats within its 
case, where it 1s 
kept from falling 
by the silken 
thread which it 
spinsand attaches 
to the twig in its 
travels over the 
tree. To those who 
are unfamiliar 
with the strange- 
looking cased cat- 





Fic. 18.— The Bag-worm, TayripopTERYX EPHEMERXZFORMIS.— 
a, the caterpillar; 4, male pupa; c, wingless female moth; d, male : 
moth; ¢, section of female pupa and cocoon; f, case or bag of erpillars, they and 
mature caterpillar; g, cases of young caterpillars. their operations 
and movements are of great interest. They commence their cases as 
soon as they escape from the eggs. These at first appear as little tips 
of extraneous matter attached to and surrounding their hinder end. 
Gradually they assume the form of a cone, beneath which, when drawn 
down to the surface of the leaf, the caterpillar is entirely hidden, as 
represented in the little cones at g. With the larval growth the cones 
are enlarged, until they become the oval cases which cover all but the 
anterior portion of the larva while feeding. 

The male moth, shown at d, is of small size (an inch in spread), and 
very plain in appearance, with its transparent and thin wings. The 
female is very imperfectly developed, as may be seen from its figure at 
ce. It has neither legs, wings, antenne, or any external features from 
which one would be led to refer it to the order of Lepidoptera. It is 
scarcely more than an animated, although a very sluggish, egg-case. 


THE BAG-WORM: A PUZZLE TO EARLY ENTOMOLOGISTS. 83 


The immense number of eggs which it contains and their arrangement, 
is shown in a section of its pupa within itscocoon-ease at e. It is never 
seen unless the case is opened, for within its inclosure, its entire life 
in its moth state is passed. Indeed, the case shelters it during nearly 
all of its larval stage, throughout its pupation, its transformation to 
the moth, its copulation with the male, its oviposition, and its death. 

Those who may desire to acquaint themselves more fully with the 
many interesting details that enter into the life-history of this species 
are referred to the excellent paper upon it, by Professor Riley, con- 
tained in his First Report on the Insects of Missouri. 


Difficulties attending the Classification of the Species. 

The singular appearance of this insect, so unlike most of the Lepi- 
doptera, was the occasion of much perplexity in its classification for a 
number of years after its discovery. As may be seen from its synonymy, 
it was originally described as a Sphinz, althofeh possessing none 
of the characteristic features of the Sphingide. Previous to this, it 
had been believed to be a species of Tinea. Later it was regarded as 
belonging to the 4geride. An-interesting paper upon the species, 
assigning it to its true position among the Bombycide, was communi- 
cated by Mr. J. F. Stephéns to the Zrans. Ent. Soc. Lond., i, 1836, p. 
76, under the title of ‘‘ On the Apparent Identity of Sphinx ephemere- 
formis of Haworth with Psyche plumifera of Ochsenheimer,” of which 
the following is the substance. 

It appears that the original specimen was found in Yorkshire by Mr, 
Boton, and was placed in Mr. Drury’s collection. At the sale of this 
collection, it was purchased by Mr. Donovan, and at an auction sale of 
some of Mr. Donovan’s insects, in the catalogue of which it was an- 
nounced as ‘fan undescribed Cossus ligniperda,’ it came into Mr. 
Stephens’ possession. Mr. Stephens was able to see, upon a cursory in- 
spection, notwithstanding its mutilated condition, that it was nota 
Sphinx or even one of the Sphingide. He referred it to “ the singular 
group known by the name of Sacktriger by the Germans, and con- 
sidered by some writers as belonging to another order of insects — 
Trichoptera Newman, Phrygania Scopoli, and Tenthrido by Roda; in 
fact it appears to be a Psyche of Ochsenheimer [ Psyche plumifera}), 
so far as can be ascertained by the remains of the unique specimen.” 
Reasons are given why it could not be classed among the yeride 
where it had been placed in the first volume of Jl/ustrations of British 
Insects, 1834, “nor had it any alliance with Zeuwzera, to which genus 
it would appear Donovan had assigned it.” It did not fully agree 
with Psyche, and a new genus — Thyridopteryx, was constituted for it. 

The above genus had been published by Stephens prior to the above 
paper, in vol. iv, of his Illustrations, page 387,printed in 1835, 
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The following generic diagnosis accompanied it : : 

Antenne short, deeply pectinated on both sides at the base, and ap- 
parently simple at the base; head small, eyes globose, rather promi- 
nent; thorax very robust; abdomen also robust at base and gradually. 
attenuated to the apex; wings completely hyaline ; anterior elongate- 
lanceolate, discoidal areolet closed, and with a central longitudinal 
nervure; first and fourth marginal nervures furcate ; posterior wings 
small. 

It was believed to be allied to Psyche and Fumea and was assigned 
place immediately preceding these genera. 


Food-Plants of the Larva. 

The caterpillar is a very general feeder, readily feeding on a large 
number of our fruit, forest, and other trees. It has been observed on 
apple, pear, plum, cherry, choke-cherry, apricot, quince, linden, maple, 
locust, oak, elm, poplar, osage orange, spruce, hemlock, larch, red 
cedar, and arbor vite. For the last two, it seems to manifest a de- 
cided preference. ‘The accounts of its ravages during the year 1880, 
which appeared in agricultural journals, were unusually numerous, and 
in the majority of instances, the arbor vite was the greatest sufferer. 


Geographical Distribution. 

The species is a southern form, and does not occur extensively in the 
State of New York. It has not been found in the vicinity of Albany, 
and I know only of its occurrence within the State, on Long Island 
and Staten Island. Its presence, and injuries from it, are recorded in 
Pennsylvania, Maryland, District of Columbia, Virginia, Carolina 
(North and South), Georgia, Alabama, Kentucky, Ohio, Illinois, and 
Missouri. 


Natural Enemies, 

Notwithstanding the concealed life of this caterpillar, it appears to 
be quite liable to parasitic attack, for no less than six parasites are 
known to destroy it. They are the following: 

PIMPLA INQUISITOR (Say).— Mr. Glover mentions the destruction 
of Th. ephemereformis by Cryptus inquisitor, a small, yellow-banded 
ichneumon fly, with no other information in regard to it.* Originally 
described by Say in the genus Jchnewmon,t it was afterward referred to 
Cryptus, and in 1870 it was placed, by Mr. Cresson, in Pimpla, in a 
synoptical table given of the known species of that genus.{ The dis- 





* Rept. Commis. Agricul. for 1866, p. 41; for description of the larva and pupa, see Bul- 
letin No. 8 of the U. S. Entomolog. Commis., p. 45. 

+ Contributions to Maclurian Lyceum, i, 1827, p. 71. 

tTrans. Amer. Entomolog. Soc., sii, 1870, p. 144. 


THE BAG-WORM: ITS PARASITES. 85 


tinctive features assigned to it in the table by which to distinguish it 
from its congeneric forms, are “ Body black; legs and coxe yellowish- 
red; posterior tibiz black annulated with white; posterior tarsi white, 
the joints tipped with black ; antenne unicolorous, brown or ferru- 
ginous ; abdominal segments entirely black ; aureolet of anterior wing 
complete ; head entirely black vn female, fuce white in male; tegule 
white.” The italicised characters separate it from the next species men- 
tioned. 


PIMPLA CONQUISITOR (Say).*— This species, not hitherto published, 
to my knowledge, as a parasite upon the bag-worm,t was obtained 
from some bags kindly sent to me by Mr. F. G. Shaw, of West 
Brighton, Staten Island, N. Y. In the package containing about two 
hundred of the bags, when opened upon its reception, October 12th, 
four of the Pimplas were found alive. Others continued to emerge 
until November 8th—not in large numbers, however — twenty-one 
examples only being obtained. Probably not many had left the co- 
coons previously, as it seems to be a late species, in the Southern 
States making its appearance in mid-winter or early spring, and 
attacking only the last brood of cotton-worms. Quite a difference in 
size was shown in the examples, especiaily in the female, the largest 
measuring eight-tenths of an inch to the tip of the ovipositor, and the 
smallest but four tenths. 

A popular description of this species, as a common parasite upon the 
cotton-worm, was given in 1847 by Dr. B. G. Gorham, of Louisiana, 
which is quoted in Prof. Comstock’s Report upon Cotton Insects, 1879, 
p. 190. On page 198 of the same Report, the insect is figured, accom- 
panied with Say’s original description of the two sexes—the female 
described as a distinct species under the name of pleurivinctus. 


ILEMITELES ? THYRIDOPTERIGIS Riley.— This species, belonging 
with the two preceding species to the Jchnewmonide, was described 
and figured by Prof. Riley from five examples bred from a cocoon of 
the basket-worm.{ It is asmall form, being about one-third of an inch 
in length, and one-half inch or less in expanse of wings. The oviposi- 
tor is about one-half the length of the abdomen. The sexes are quite 
unlike in appearance, for while the female is of a dull ferruginous 
color, with its front wings covered by two dark bands, the male is 
shining black with the wings destitute of bands or spots. Other dif- 








* Bost. Journ. Nat. Hist., i, p. 234. 

tit is possible that the example referred to by Say as ‘obtained from a follicle of the 
common folliculate Linnean Bombyx with transparent wings, extremely abundant a few 
years since in Maryland,” was the 7. ephemerwformis, although it was identified as Clisio- 
campa Americana, the apple-tree tent-caterpillar, by Mr. Walsh. See statement and foot- 
note on p. 45 of Bulletin No. 3 of the U. S. Entomological Commission. 

{First Rep. Ins. Mo., 1869, p. 150, pl. 2, figs. 11, 12; same description in Bull. No. 6, U. 
S. Ent. Comm., 1881, p. 65. 
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ferences are indicated in the description. This species is stated to be 
quite common in Washington (the described examples were from St. 
laouis, Mo.), where it is often attacked by a secondary Chalcid para- 
site. 

Two other species of this genus, viz.: Hemiteles Smithii and H. 
sessilis? are parasitic upon Samia Columbia, and have been taken from 
its cocoons by Dr. Hagen.* 

CHALCIS OVATA Say.— This large and beautiful Chalcid parasite, and 
the following minute one, were obtained by me from the Shaw sending of 
cocoons, and are now for the first published as parasitic upon the spe- 
cies. Two examples of C. ovata were given out, the first on October 
21st; later, another was found dead underneath the cocoons. 

Like Pimpla conquisitor, it is also a common parasite upon the cot- 
ton-worm in the Southern States. Examples of it continued to emerge 
from the pup of the cotton-worms sent to the Department of Agri- 
culture for breeding, from the 4th of August until the 10th of Sep- 
tember. It is figured on page 195 of the Report upon Cotton Insects, 
and the original description of Say is given. The figure may also be 
found in the Departmental Report for the year 1879.+ Prof. Riley 
has described its earlier stages (larva and pupa), and recorded its wide- 
spread distribution throughout the Southern States, West Indies and 
Mexico ; also his having reared it from Desmia maculalis, the grape- 
leaf folder, in Missouri, and from two species of butterflies, Apatura 
Lycaon (Fabr.) and A. Herse (Fabr.) in the Southern States.{ 

It is among the larger forms of the genus, measuring one-fifth of an 
inch in length; but one much larger has recently been described by 
Mr. Ashmead, from Florida, under the name of Smicra gigantea, 
which is 0.43 of an inch long.§ 


PTEROMALUS sp.— This species has not been determined specific- 
ally, but it appears te be closely allied to P. puparum, the parasite so 
destructive to the cabbage-butterfly, Pieris rape, of whichlarge num- 
bers frequently issue from a single chrysalis, The attack of this spe- 
cies seems not to have been a strong one, for only sixteen specimens 
were obtained. They were taken during the latter part of October and 
first week of November, either at rest upon, or very slowly moving 
over, the cases, and it is not, therefore, known, whether they all 
emerged from a single pupa. 

Prof. Riley, to whom I owe the identification of the above Chalcids, 
informs me that he has also reared them from the Thyridopteryz, and, 
in addition, the dipterous insect mentioned below. 





*Bull. Buff. Soc. Nat. Sct., ii, 1875, p. 208. 

+Rept. Commis. Agricul. for 1879, plate 12, fig. 13. 

¢ Bull. No.8, U. S. Ent. Commis. — The Cotton- Worm, 1880, p. 48. 
§ Canadian Entomologist, xiii, 1881, p. 90. 
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TACHINA ? sp.— This fly, a large bluish Tachinid, has not been 
specifically determined. Its eggs had been found by Prof. Riley com- 
monly attached to the bags, always externally near the neck, whence 
the young larve, upon hatching, worked their way into the case. They 
frequently failed, however, to reach their victim, as was proved by a 
number of empty egg-shells upon bags in which the larva was not 
parasitized. 

Remedies. 


Undoubtedly, either of the arsenical insecticides applied to their 
food-plants would destroy the young larve; but the best method of 
arresting the depredations of this insect, when it abounds to an annoy- 
ing extent, is to collect the cases by hand when they have attained a 
size to permit of their easy discovery, and crush or burn them. This is 
a very effectual method with this species, for as the female has not the 
power of flight, being without wings, and never leaves its case even for 
the deposit of its eggs, a tree which has once been completely de-cater- 
pillared (to translate a French word), can only become re-infested 
from contact of its branches with another infested tree, or from such 
a proximity to it that the intermediate space of ground could be 
traversed by caterpillars driven to migration for their food. The in- 
convenience of dragging their rough cases over the ground would pre- 
vent.their travel to any great distance. 

An instance is recorded of two barrels of the cases of this insect 
having been gathered and destroyed at one time from some young trees 
in a public park in the city of St. Louis, Mo.* 


Tolype laricis (Fitch). 
The Larch Lappet. 


(Ord. LeprpopTeRA: Fam. BomMBycIpz.) 

Planosa laricis Fircu : in Trans. N. Y. St. Agricul. Soc. for 1855, xv, 1856, pp. 
494-501, pl. 2, figs. 5,6; Ist and 2d Rept. Ins. N. Y., 1856, pp. 262-269, 
pl. 2, figs. 5, 6. 

Gastropacha laricis. Morris: Synop. Lep. North Amer., 1862, p. 234 (description), 

Gastropacha velleda (Stoll), var. minuta GROTE ; in Proc. Ent. Soc. Phila., ii, 1868, 
p. 433. 

Tolype laricis. PACKARD: in Proc. Ent. Soc. Phila., iii, 1864, p. 387; Ins. Inj. 
Forest and Shade Trees, 1881, p. 254. 

Tolype lavicis. Grote: in Proc, Amer. Philosoph. Soc. for Nov. 1874, xiv, p. 262- 

Tolype laricis. GILBERT: in Papilio, ii, p. 25 (food-plant and date of collection). 


The common name of the larch lappet-moth given to this species 
by its original describer, Dr. Fitch, was in consideration of the par- 


* First Report onthe Insects of Missouri, 1869, p. 151. 
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ticular food-plant, upon which, up to that time, it had only been ob- 
served : it is, however, now known to occur upon the pine and hem- 
lock, and will doubtless be met with upon other of the evergreens. 
The designation of lappet is borrowed from English writers who have 
employed it for those caterpillars which are characterized by lappets or 
leg-like appendages, placed in line on their sides, from which many 
long hairs are given out, which nearly or entirely conceal the legs by 
forming a lateral fringe to the flattened body. 


Protective Mimicry. 


The generic name of Planosa, meaning, in the Greek, a deceiver, 
which Dr. Fitch proposed for this species, referred to the deceptive 
appearance which it presents in both its caterpillar and moth stages, 
and which is a prominent characteristic of its associated lappet cater- 
pillars. Dr. Fitch has so ably and so faithfully described this feature, 
that we transcribe what he has written : — 

“The modes by which nature has endowed many insects to enable 
them to elude the search of birds and other enemies are truly wonder- 
ful. Among the insects thus endowed, the lappet-moths and their 
caterpillars have often excited the admiration of the curious. The lat- 
ter, when in repose have the body flattened, somewhat like that of a 
leech, and on each side of each segment projects a little Jappet or flat 
lobe. These lappets are pressed down upon the surface of the limb 
on which the worm is at rest. The sides of the body are also 
fringed with hairs which are similarly appressed to the imb. Thus 
all appearance of an abrupt elevation or an interstice to indicate 
the ends and sides of the worm is obliterated, and it resembles 
merely a slight swell of the natural bark, the deception being made 
complete by the color, which 1s commonly identical in its hue with 
the bark. And when there are spots or marks upon the caterpillar, 
they imitate the glandular dots, scars, and other discolorations which 
will be seen upon the bark around it. Even upon the closest scrutiny, 
the eye fails to detect any thing by which we can be assured this eleva- 
tion is not a tumor which has grown in the bark. * = - " 
The cocoons which they construct upon the limbs are equally exact 
counterfeits of the bush. One of these upon a limb of the wild black 
cherry is now in the museum of the State Agricultural Society. Itis 
placed longitudinally in the slight angle formed exteriorly where one 
limb branches from another, and a piece of putty could not be more 
perfectly moulded into this angle and smoothed off so as to leave no 
inequality. The bark of the cherry is blackish with transverse whitish 
streaks, and this cocoon presents the same colors and of tints almost 
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the same, and what is most remarkable, it in one place shows a whitish 
streak continued from the bark upon the surface of the cocoon. And 
finally, in their perfect state, the moths imitate appearances which are 
common upon the particular trees on which they dwell; those upon 
deciduous trees, in the colors and scalloped margins of their wings 
resembling a tuft of withered leaves ; those upon evergreens resemb- 
ling a scar where the turpentine has exuded and concreted into a 
whitish mass.” 
The above statements are not too highly drawn. On the occasion 
of my rearing acolony of the caterpillars, noticed below, I called the at- 
tention of an entomological friend, who prided him- 
self on the possession of staal keen sight so trained 
by long experience in collecting, that few caterpillars 
could escape his eye, to four of these larve upon 
a small twig before him. They were extended at 
length upon the side of the twig toward him ; they 
were within reach cf his extended finger ; but he was 
unable to discover them until their presence was re- 
vealed to him, by my touching them one after the 
other, aid eliciting unmistakable evidence of life. 
Their cocoons which I have met with abroad, wonder- 
fully borrowed the hue of the bark where they rested, 
and simulated excrescences upon the twigs. One of 


Fic. 14.— Cocoon them, more conspicuously placed than many, is shown 
of ToLYPE LARICIS, . : ; 
attached toatwig. In Fig. 14, 





The Species Usually Rare. 


The insect is probably not rare in nature, but for the reason above 
given, it usually eludes observation. ‘The caterpillars remain motion- 
less during the day upon the bark, which they only leave on the ap- 
proach of night for feeding on the leaves. ‘The flight of the moths is 
almost confined to the male sex; their colors are dingy and obscure ; 
they take wing after night-fall, and we may venture to assert that their 
flight extends but little beyond the * bee-line” in which they are un- 
erringly drawn to their mates. The species is a rarity in our collec- 
tions. Its history has never been written, and I am therefore glad, 
through the opportunity recently presented of observing its transforma- 
tions, to be able to contribute the account to the still small number of 
life-histories of our insects which we possess. Such contributions, 
however humble, are always appreciated by true naturalists, and they 
form the foundation of our best economic work. 


12 
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-Oviposition of a Moth, 


A female of Tolype laricis was taken at Bath, near Albany, on Sep- 
tember 6th, resting on the trunk of a pine. Near it, upon the bark 
and but slightly raised above its rough surface, was the flat cocoon from 
which the moth had apparently but lately emerged. Under the pre- 
sumption that its escape from the cocoon had occurred during the day, 
und that it had not therefore been visited by a mate, it was thought 
useless to attempt to procure eggs from it for rearing by confining it 
in a box, as is frequently done by collectors with many of the 
Lombycide. With a feeling of regret that the capture of so rare a 
species could not be made to contribute to the knowledge of its earlier 
und unknown stages, it was dropped in the cyanide (poison) bottle, 
preparatory to its pinning for the cabinet. 

After lying in the collecting bottle for several minutes it was taken 
out and pinned. The box containing it and the other collections of 
the afternoon (Caéocala cara, C. concumbens, C. piatriz, ete.), was set 
aside, from want of time for their preparation, until the following day. 
When the box was opened the daricis was found to have recovered from 
the effects of the cyanide, and to have commenced oviposition ; it had 
already deposited about twenty eggs in an irregular cluster. In the 
hope that the eggs may possibly have been fertilized, they were care- 
fully preserved. Oviposition was continued during the two following 
days, and on the third, the moth was found dead—her abdomen 
shrunken to about one-fourth of its original size, the terminal tuft of 
hairs entirely removed (they were distributed over the eggs), and with 
the anal aperture distended to so remarkable a size as to make the in- 
sect an interesting specimen for the cabinet. 


The Eggs. 


The eggs, about fifty in number, remained in a cool room during 
the winter, and in early spring were placed upon my table- 
They proved to have been fertilized, and J was so fortunate as 
to detect their first hatching. It occurred on the 5th day of 
Fig. 15,*Ptil, when two larvee emerged. They hatched very unequally, 
'ouyee and up to the 17th of April, thirty had appeared. The follow- 
aes ing are the observed dates of the hatching of additional larve: 
On the17th, four ; on the 22d, four; on the 24th, one; on the 25th, two ; 
on the 28th, three; onthe 29th, two ; on the 30th, one, and the last — 
forty-seven in all: thus eggs deposited during three days (Sept. 7-9), 
were twenty-five days in giving out their larvee (April 5-30). 
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The eggsarea glossy reddish-brown, broadly oval, somewhat flattened 
upon their attached side, about 0.05 inch long, by 0.04 inch broad ; 
the surface, under a magnifying power of fifty diameters, shows irregu- 
lar hexagonal reticulations, of which the elevated lines are divided by 
wu fine impressed line. The shell is moderately thick. The larva eats 
an opening in one end of sufficient size for its escape, but in some in- 
stances a large portion of the shell is subsequently eaten. The eggs 
_ laid under my observation have been so covered with the anal hairs of 
the moth as alinost entirely to hide them from sight. Fig. 15 repre- 
sents a cluster of them. 


The Larve in their First Stage. 


The larva, on emerging from the egg, measures one-tenth of an inch 
in length, is of a dull green color, with a black dorsal line. The head, 
shown in Fig. 16, enlarged to six diameters, is brown, crossed 
centrally by a white horizontal line, another shorter one be- 
Fig.1¢—2cath parallel to it, just above the mouth-parts, and two nearly 
Head of perpendicular ones on the superior front of the head, obsoletely 
caterpil- ; . 
Jar of united below by a curved line. Rows of tubercles traverse the 
Tor? ® body, from which long hairs proceed, of which those of the first 
ee. segment are longer than the body, and those on the terminal 
segment are as long as the body. The legs are long, and pro- 
ject laterally — more conspicuously so when the caterpillar is walking. 
Twelve of the larve died during this stage before attaining their first 
molting. heir greatest length was one-fourth of an inch. This 
stage was of varying duration, extending from sixteen to thirty-three 
days. 


Second Larval Stage, 


The first molting commenced on April 21st, and terminated on the 
8th of May, .extending over seventeen days — a considerable less range 
- than that shown in the hatching of the eggs (17:25), The following is 
the record of the observed moltings: 


7:Nfa a Na eae ee ej ee BEV OS. Mave Sane ipstentsh 3 larve. 
SCs katte ieicereh ht: MRS were See eee er 1 Jarva. 
Geos Bina oleae ies tS Pee GN AI) te Be ghey ot) REE 2 larvee. 
CN, PAS LRG ate Igy CC SSIS MLIE! ura helars ate 2 larvee. 
SONOS el aden Asie 1 larva. Sr OI a ise hea wles 1 larva. 

STR CAG IEE Airy Pe Pe Aye ass —— 
33 larve. 


On emerging from its first molt, the larva measured 0.3 inch. The 
frontal lines of the head, before nearly perpendicular and parallel, now 
converge below, resembling the letter U ; the brown portions, under a 
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lens, show indistinct mottlings (see Fig. 17). The body tapers regu- 
larly from the first to the last segment. The dorsal line is 

eh) brown, with pale borders. On the summit of the third seg- 
ment is a fuscous patch, behind which, extending over the 

incisure, is a pale patch, convex in front and straight be- 

Fie. Iv.— hind, bounded by the four tubercles of the fourth segment. 


Head of To- z 
aE LAREGTS On the seventh segment is a small pale patch. The sides 


ae eA ede tihe body are gray, with irregular linings. A subdorsal 
row of black tubercles bear several long black hairs, beneath which is 
a dull orange interrupted line. The tubercles of the substigmatal row 
bear numerous shorter white hairs. 

During their rests from feeding the larve resort to the stems, where, 
with flattened body pressed to the surface and with head extended, 
they can scarcely be discovered. 

At the close of this stage, which ranged from seven to eighteen days, 
the larvee measured one-half an inch in length. 


Third Larval Stage, 


The second molting commenced seven days after the earliest of the 
first, and continued until May 9th, thus overlapping the first molt. 
The molts recorded (eight not observed) are as follows: 


FANE Ma Sere acs see eles . 1 larva. May Sth. fey tae ee larve, 
Mi RORLUE aus aloe sete Dae? biotech racket ~ 1 darva. 
PELa Mi Sites 253 saya Alanya. Sy PSM Aaa ye bd ev, ee 

MEU iy peal cre cin ei cake coos PO SUNE d 6. Dic aieie| sap didis ioeeiy eens 
e een aah es Mana = 

Total. 200%. Re AAR cays Saar etches . 25 larvee. 


Immediately following this molting, the larva measures 0.55 inch. 
The frontal white lines of the head are more convergent, approaching 
a V, and some confluent lateral lines are seen resembling a B (not well 
shown in the figure), the brown portions are distinctly mot- 
tled, and numerous white hairs are given out from beneath 
=a the white transverse band (Fig. 18). The color and markings 
Fic.1s._ of the bedy are nearly as in the preceding stage. The sub- 
fread of dorsal tubercles are more ae ana and are slate-colored 


TT Ostay. 
LARICIS a apically ; ; two or three long black hairs proceed from each in 


etal a horizontal direction. The short gray lateral hairs are now 
so numerous, that they form a fringe to the body, which, as the larva 
rests on a leaf of the pine, curve downward and inward, so that some 
of the tips meet underneath. The subdorsal stripe is geminate, marked 
with orange opposite each tubercle. ‘The tubercles of the third seg- 


ment are more prominent than the others. 
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Fourth Larval Stage. 

The third molting, as in the second, commenced seyen days after 
the earliest of the preceding molt, on May 5th, when but about two- 
thirds of the larve had undergone their second change. Of the dura- 
tion of this molt, or of the dates of molting, no record was kept. 

The larve show the following dorsal markings. Resting on segments 
3 and 4, a sublenticular yellow spot, bordered with velvety black, and 
bisected by a narrow brown mesial line; on segment 7, a yellow spot of 
which the anterior portion is split by a wedge-shaped brown projection 
— its greatest breadth between the tubercles, extending on segment 8 
and terminating in a point between the tubercles of this segment. In 
some examples, a somewhat similar shaped spot of paler yellow is seen 
on segment 9, extending a little on segment 10. The yellow lateral 
markings which in the former stage formed an interrupted line below 
the tubercles are reduced to a series of indistinct ochreous spots at the 
base of each tubercle. ‘The cylindrical tubercles on segment 3 are 
quite projecting and rounded at the tip; the subdorsal tubercles pre- 
sent the following ratio of size in the order of their occurrence: 1, 2, 
7, 9, 6, 10, 5, 4, 12, 11, 8, 3 (that on segment 1 being the largest, and 
on segment 9 the smallest). The subjoint of segment 12 has two ele- 
vated black points. The barbed gray hairs composing the fringe have 
some barbless ones mingled with them. The legs are luteous, marked 
with black exteriorly, and are nearly hidden by the overlapping fringe. 

Beneath, on segment 2, are three small mesial spots ; on segment 
3 are two spots; on the following segments, an obscure larger one 
mesially on each ring ; the body ventrally is marked with crinkled 
hnes. 

Previous to the fourth molting, the larvae measure 1.2 inch. The 
8th tubercle in the subdorsal row is conical; the 11th has 
a broad base, extending anteriorly to theincisure. Upon 
the first five segments the barbed hairs of the fringe are 
more numerous. 

‘This stage, as was ascertained later, was the last larval 
stage of a portion of the brood; a part entered upon a 

Fig. 19.-Head fifth stage. The head of these, taken from cast head- 
of ToLyPE Lari- . : . - 

os, female, in CASeS at their fourth molting (enlarged to six diameters 
fourth stage. as the preceding ones), is represented in Fig. 19. 





Mature Larva, 
The largest attained a length of nearly one inch and a half. The 
color isa dull brown, resembling that of the bark of the pine twig. 
The head is covered with black hairs superiorly, and with gray hairs 


94 FIRST ANNUAL REPORT OF THE STATE ENTOMOLOGIST. 


anteriorly. When extended, the front of segment 1 is pale green, and 
the incisure of segments 2-3 is shining black. The three dorsal spots 
are pale greenish-yellow; the central spot, on segment 7, has a flewr- 
de-lis form; the following one, on segment 9, is small and geminate ; 
and on segment 11, in a number of the larve, is a fourth spot, usually 
smaller than the preceding. Of the tubercles, arranged in subdorsal 
rows, those on segment 8 are the largest, exceeding in height and 
diameter of base those on segment 2, andare directed somewhat back- 
ward. A lens shows short hairs over the body, and on the summit of 
the tubercles are Jarger ones, curving inward; the body is lined with 
short, black streaks. From the tips of the lappets long, black hairs 
of an unequal length are given out, while their margins and interven- 
ing portions of the body bear numerous shorter gray hairs, many of 
which are barbed ; these form a fringe directed downward when the 
larva is resting on a small branch, wholly concealing the legs and 
nearly hiding the long prolegs. In addition to these lappets (a sub- 
stigmatal row), there is a single one of a little larger size on the first 
segment, in front of the first spiracle, the hairs of which project along 
the side of the head. All the lappets are margined with a black line 
which is more distinct upon the anterior one: the first three point for- 
ward, the others backward. The larva has the power of elevating or 
depressing one or more of the lappets at pleasure: when in motion, 
they are borne horizontally; at other times, all but the thoracic ones 
are depressed. The prolegs are obscure greenish. The ventral re- 
gion is of the same color, with a lenticular blackish spot on the first 
five segments. 


The Cocoon. 

The first cocoon was spun on the 17th of May, forty-three days after 
the earliest hatching of the larvae, Witiin two days, seven cocoons were 
made: in all, thirty-three were obtained. For 
the reason that the twigs upon which the 
larve: had been fed were of a small size and 
without the branches at the giving off of 
which the cocoons are usually placed, nearly 
all were spun upon the flat sides of the feed- 
ing cage, where they presented the appear- 
ance shown in Fig. 20: none were placed in 
the angles or corners, ‘heir ground-work 
usually extended at some distance beyond the 
cocoon proper, for while its average length 
was less than one inch, that of the ground- 
work often exceeded one inch and a half. 
The cocoon is of a pale gray coior, elongate 
Fic. 20.— Cocoon of Toryre oval, quite flattened beneath, its elevation 


LARICIS, Spun upon a flat sur- ; 2 
face. being but about one-half its breadth, rough- 
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ened externally, smooth interiorly, moderately firm and thick but 
diaphanous, composed of two layers of silk, which are usually more 
closely united than represented in Fig. 21, which shows the under 
surface with the thin lower layer forming the ground-work removed, 
disclosing the pupa-case from which the moth has emerged through 
the ruptured upper part of the cocoon. 


The Pupa, 

The pupa is dark-brown, about 0.60 inch long, from 0.27 to 0.30 
inch broad across the wing-cases, and only about 0.18 
inch thick, being much flattened beneath. The in- 
cisures are deep and the segments well rounded, and 
continuing broad in the female, as shown in the 
figure, until their abrupt termination. The anal 
segment is tipped upon its upper side with two mi- 
nute sharp teeth or by a bifid tubercle having a small 
granulation (shown underalens) on each side. The 
male pupais readily recognizable by its narrower ter- 
minal segments, and the well-defined antenne cases 
canis Tousen P* showing at the point of the antennal twist a sensible 
lcis, within its co- contraction, and above it a broad lobe-like expansion, 
coon, seen from be- . 5 

neath, with lower Outwardly beyond the regular curve of this portion of 
surface removed. the pupa. The features of the female pupa are essen- 
tially shown in the pupa-case, represented within its cocoon, in Fig, 21. 





Pupation. 

The pupation was quite brief —only twelve days, if three days be 
allowed for the change within the cocoon of the larva to the pupa. 
The first moth emerged June 1. The following is the record of dates 
of emergence of the thirty-three examples obtained: it is of interest 
in not showing the priority in the time of the male, which is found 
in many lepidoptera, but a singular alternation between the sexes of 
the first half of the brood: — 
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The Moth. 
Dr. Fitch has given an excellent detailed description of the moth, 
which, in consideration of the small edition of the Report published 
and its scarcity at the present time, we herewith present :— 


«The MALES [represented in Fig. 22] measure 0.60 inch in length 
to the tip of the abdomen and of the wings, and one inch across the 
spread. The head is densely clothed with white 
hairs in front and with blackish ones upon each 
side around the eyes. The feelers are minute and 
are Wholly enveloped and concealed by fine long 
hairs, their ends forming a slight projection, like 
the point of a camel’s hair pencil. ‘These hairs 
are blackish on their outer sides and ash-gray 

aalavod lt las be within. The antenne are short, about a third of 
Diane ails praenatte the length of the body and are abruptly bent near 
Toyre Laricis. their middle,* or with the ends straight in both 
directions from their crook near their middle, when they present the 
shape of an inverted V. They are furnished with two rows of coarse 
branches, which are long from the base to the crook, where they are 
abruptly shortened to half their previous length, and continue thence 
to gradually diminish in length to their tips. Each branch has a row 
of very fine hairs along one side resembling eye-lashes. The mouth 
has only the minute rudiments of a spiral tongue, and this not coiled 
as we see it in moths generally. The thorax is clothed with long 
hairs of a dark gray color, those at its anterior end white, and on its 
posterior part is an oblong crest of glossy scales, slender and hair-like, 
with their ends dilated into an oval, flattened knob, in shape resem- 
bling a spoon, of an auburn-brown color, arranged like the hairs of a 
monstache, and jutting up from the surrounding prostrate hairs, form- 
ing a large tuft or protuberant oblong spot, broadest posteriorly and nar- 
rowing to its anterior end. The abdomen tapers slightly from its base 
to the tip, and is clothed with blackish hairs above, whitish ones be- 
neath, its apex having a dense tuft of long, pure white ones. The wings 
are quite small for such a thick-bodied, heavy moth. They are semi- 
transparent, being thinly covered with brown scales which are commonly 
denuded, the wings then appearing perfectly transparent, like glass. — 
Their veins are robust and white, with darker, irregular bands. The 
hind margins of both pairs of wings are entire and not 1n the least 








*This feature is not shown in the figure. 
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toothed or scalloped. When at rest they are pressed against the sides 
of the abdomen, in the form of a steep roof, the outer edges of the hind 
wings protruding more or less from under the outer edge of the fore 
ones. ‘The legs [which are stretched forward at rest] are heavily 
clothed exteriorly with tufts of long, snowy-white hairs, the forward 
shanks having a tuft of blackish ones on their insides at their base. 
The female, shown in Fig. 23, is quite unlike the male, being much 
=>, larger and differently colored. It has a pe- 
culiarly delicate or mellow appearance, from 
the softness of its colors and the thinness and 
translucency of its wings. The latter, when 
extended, measure an inch and a half or 
slightly less. Their hind edge is occupied by 
a slender white band or line. Forward of this 
iu 1s & narrow, pale, dusky band which is 
Fie. 23.—Female of the abruptly widened near its middle to double 
Larch lappet-moth. its usual breadth, this widened part occupying 
two of the interstices between the veins. This band is margined on 
its anterior side by a white line, by which it is separated from a much 
broader and more dusky band, which is waved in its middle in con- 
formity with the dilation in the narrow band behind it. Forward of 
this the wings are milk-white, crossed by four very faint, equi-distant, 
wavy bands of the same delicate, pale, dusky hue with those behind, 
these bands being often obsolete on the middle of the wing and dis- 
tinct at their ends only. The veins are prominent and white, form- 
ing slender lines of this color crossing all the bands. The hind wings 
are of the same soft, dusky tint as the bands on the fore-wings, but 
more pale; on their hind margin is a white line or slender band. The 
hind edge of both pairs of wings is perfectly entire as in the male, and 
their fringe is pale dusky on the fore-wings, crossed with white 
lines at the tips of the veins. The body is clothed with incumbent 
milk-white hairs, the tip of the abdomen having a pale brown tuft, and 
the crest on the base of the thorax appears like a large, elevated, black- 
ish spot. The antenne in this sex are very slightly crooked in their 
middles, and their branches, though equally thick with those of the 
males, are much shorter, being about four times as long as the diame- 
ter of their stalk. These branches are longest in the middle, and are 
gradually shorter from thence, both toward the base and the tips.” 





Sexual Difference in the Larval Moltings. 

It has been my habit to preserve all the head-cases cast off at the 
several moltings of the lepidopterous larvex reared by me from the egg, 
to serve as a tangible record of the number of molts undergone, and 
for the further reason that they usually present interesting specific 
features which render them valuable for illustration, and for preserva- 
tion in a biological collection. In collecting the head-cases of the above 
brood of 7. laricis, I was at a loss to account for the great deficiency 
in number of those of the fourth molt. There were fifteen less than 
in the preceding molt. When the moths had all emerged — equal in 

13 
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number to the number of the cocoons—it was found that there 
were fifteen malesand eighteen females. The mystery of the deficient 
head-cases was solved. ‘The fifteen male larve had spun up in their 
cocoons after three molts, and the females had undergone an addi- 
tional molt before maturing and forming their cocoons. 

That a female moth may undergo one molting more than the male 
had been before noticed. Prof. Riley records it as the rule in the de- 
velopment of Orgyia lewcostigma, the white-spotted tussock moth, 
which deposits the white froth-coated egg-masses upon the trunks of 
the elm and horse chestnut trees, which its caterpillars injure so seri- 
ously and often defoliate in Albany and other of our cities. Of this 
species he states* that the male caterpillars spin up in cocoons about 
six days before the females, which continue their growth until they at- 
tain about twice the size of the males. 

An additional molting of the female Orgyia antigua Linn., in Eng- 
land, has recently been recorded (Hnt. Month. Mag., xix, p. 210). 

Observations made by me during the last summer render it almost 
certain that this same sexual difference in the moltings exists also in 
Callosamia Promethea (Drury). ‘The cocoons which I have in my 
possession, obtained from a brood of larvz raised last summer, will per- 
mit of a positive determination on this interesting point. 


Annual Broods. 

There are two annual broods of this species. ‘The hibernating eggs 
produce moths in June and July, which at once deposit eggs to 
give the second brood of moths in the month of September, I have 
captured them, at rest upon trees, at different times between the 1st 
and 6th of September. Eggs of the first brood, obtained during the 
first week in July, showed some black spots on the 9th, depressed sides 
on the 12th, and changed to a pearly-white color a day before their 
hatching on the 19th. 


Distribution. 

It does not appear to be a widely distributed species. It is known 
to me only from New York and the New England States. It seems to 
be much more rare and limited than its longer known congeneric 
species, Planosa velleda Stoll, which is occasionally met with upon 
apple, elm, and a few other trees, throughout the Kastern and Middle 
States, extending into Georgia (Smith-Abbot), Kansas (Snow), and 
Illinois (French). 

Remedies. 

The rarity of this insect renders it unnecessary to indicate means 

for its destruction. It probably will never appear as a pest, unless a 








* First Report on the Insects of Missouri, 1869, p. 145. 
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colony should take possession of asmall evergreen prized as an ornament. 
In this event, 1ts presence would be shown by the closely eaten leaves, 
when the larve should be sought for resting upon the trunk during 
their repose by day, and if discovered (which is extremely doubtful, for 
reasons previously shown), if they could be induced to release their 
hold to the bark, they might be boxed and sent to some entomologist, 
who would gladly undertake to arrest all further injury from them 
or their descendants for all future time. 


Nephelodes violans Guenee. 
Larva: The bronze-colored cut-worm. 


Moth: The Voolet Nephelodes. 


(Ord. Leprpoprera: Fam. Nocrurp#.) 

GUENEE: Sp. Gen. Lép, v.— Noct., i, 1852, p. 130, no. 204 (original description). 

LINTNER : in 23d Rept. N.Y. St. Cab. N. H., 1872, p. 194; in 26th Rept. N. Y.St. 
Mus. N. H., 1874, p. 180; Ent. Contrib., iv, 1878, pp. 34, 46, 49, 119 (dates 
of collections, etc.); in 7th Rept, Adiron. Surv. St. of N. Y., 1880, p. 385; in 
St. Lawr, Repub., June 8,1881; in Country Gent., June 9, 1881, xlvi, p. 375; 
in Albany Eve. Journ., July 1, 1881. 

Snow : in Trans. Kans. Acad. Sci., iv, 1875, p. 45 (common in Kansas). 

NorRMAN : in Canad, Entomol., viii, 1876, p. 69 (moth common in Ont.); Id. vii, 
1875, p. 6. 

THAXTER : in Psyche, ii, 1877, p. 36 (occurrence in Mass.), 

FRENCH: in Prairie Farmer, April 6, 1878; in Thomas’ 7th Rept. Ins. Il1., 1878, 
pp. 99, 220 (description of larva and moth and habits); in Canad. Entomol., 
x, 1878, p. 61 (description of larva and pupa). 

Fores : in Amer. Entomol., iii, 1880, p. 231 (larva from blue bird), 

Riey: in Amer, Nat., xv, 1881, pp. 575-577 (larval habits and description) ; in 
Amer. Entomol., iii, 1880, p. 205 (habits, etc.). 

OsBoRN : in Iowa Homestead, June 17, 1881 (diseased larve). 


The caterpillar of this species was associated with that of Orambdus 
- vulgivagellus in its attacks upon the pastures of St. Lawrence county, 
N. Y. (noticed in the following pages), and probably, in other of the 
adjoining counties. The association, however, was rather one of time 
than in depredations, for, from the habit of the caterpillar of conceal- 
ing itself by day under some object lying upon the ground, and com- 
ing out at night for feeding, it is not at all probable that its injuries 
would extend to any distance from its hiding place or embrace the 
entire area of a pasture or meadow, as did those of the Crambus larva. 
Its favorite hiding places seem to be pieces of wood, such as fence-rails, 
and the excrementa of cows. In proportion as these abounded in grass- 
land, in a like proportion might its depredations be distributed. 
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The Caterpillars in St. Lawrence County. 

A few of the caterpillars (not more than four or five examples) 
were among my collections in the towns of Canton and Potsdam, on 
May 19th and 20th. Upon my return to Albany, when it was found 
that nearly all of the Crambus larve which I had collected, had died, 
and it was doubtful if any would mature, in compliance with my 
request for additional specimens, a box of fifty or more larve was sent 
to me, with the following interesting statement of their abundance, 
under date of May 23d.* 

‘“« Last Saturday (21st), the farmers reported that the caterpillars 
were dying, as they found the dead skins under the ground. This morn- 
ing I went to our pasture to see if this was so. I found comparatively 
few such as were seen last week, but under every stick I turned, ex- 
cept two, were larve, such as sent by express to you to-day, together 
with cast-off skins of last molt. It appears, therefore, that instead of 
dying, they were molting. Under about twenty sticks I found one 
hundred larve such as sent, some few of 2d and 3d molt [C. vulgwa- 
gellus|, and three of other Lepidoptera.” 

They were large, stout, caterpillars, as represented in Fig. 24, of 
from one inch and a quarter to rather more than one 
inch and a half in length, with a yellowish head, a broad 
pale band upon the sides in which are the breathing- 
pores (spiracles), and in the most distinctly marked ex- 
amples, with five additional lines upon the back and 
sides, more or less distinct. Their general color was of 
an olive-green. 

That it was thought at the first, both by my corre- 
spondent and myself that these might be but an advanced 
stage of the forms previously collected,+ may find excuse 
in that it was expected that the latter had still one or 
two molts to undergo before attaining their maturity. 
Such extensive depredations as observed had been men- 
tally associated with a species at least as large as Lew- 
cania unipuncta, and to attain this size two additional 
moltings would be required. It was not thought that 
Fie. 24.--Cater. they Were near maturity; when, therefore, they so sud- 
pillar opine Vio- denly disappeared, and at the same time, another form 
et Nephelodes i ‘ : 
Nepnetopgs vio- was discovered in large number, together with their cast 


LANS, — natural ‘ G 
see skins, it was but natural to accept the two phases as the 











*For these examples, for additional sendings, for valuable observations, communicated 
to me from time to time, upon this species and Crambus vulgivagellus, and for first con- 
veying to me theinformation of the abundant presence of these species, and for many 
other similar favors, I desire to express my deep obligations to Miss A. Clarkson, of Pots- 


dam, New York. 
+ For an account of these collections see the pages upon Crambus vulgivagellus larve. 
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result of an intervening molt, particularly, as changes are known to at- 
tend the moltings of some species,quite as marked,in general appearance, 
as were these. The suddenness of the replacement of the forms is shown 
in this fact stated in a letter of Miss Clarkson to me: ‘ When you were 
here (20th inst.), the striped larvee were one to hundreds of the spot- 
ted, while on the Monday following (23d), it was just the other way.” 

A few days later (May 27th), my correspondent wrote me: “ This 
morning I found fourteen of the caterpillars under a piece of fence- 
rail about four inches wide and four feet long. They are also found 
under leaves, stems and dried excrement. The grass around their hid- 
ing places is eaten off at the top.” 


Unsuccessful Attempt to rear the Caterpillars. 

The caterpillars sent to me, as above stated, were received May 25th, 
and placed in « large tin vessel where they were furnished daily with 
a supply of fresh grass. On June 1st several of the larve had ma- 
tured and entered the ground contained in the case for pupation, 
while others took position in shallow cells which they had excavated 
beneath a paper covering the surface of the ground. By the 8th of 
June all of the larve had ceased feeding. They were observed daily, 
but it was evident that the conditions of confinement were unfavor- 
able to their development. Dead ones were removed from time to 
time from their cells beneath the paper, while others, but slightly 
changed in appearance, still occupied the cells on July Ist. At this 
time a large dipterous parasite, enveloped in some silken threads, was 
found upon the ground. Wishing to take the larve with me upon 
leaving home, on July 16th, the ground was turned out and examined, 
when, with a number of dead, one pupa was discovered, one still un- 
changed larva, four cocoons of a species of ichneumon, and one of 
apparently a different species. The pupa died, and I failed to secure a 
single moth. 

With a second sending of fifty larve on June 4th, I was equally un- 
successful. Nearly one-half of the number were still feeding on June 
8th, at which date one example passed its last larval molt. On the 
25th those that survived were occupying cells within or on the surface 
of the ground, but were uncomfortable from the presence of a large 
number of a minute, white, agile species of the Podurine which in- 
fested the earth and could be seen upon their bodies. The insect was 
believed to be Campodea fragilis Meinert, figured in the American En- 
tomologist, vol. iii, p. 199, f. 104, but it was not positively identified. 
For the purpose of freeing the larve from these pests, they were re- 
moved to a box containing dampened paper. he moisture proved 
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insufficient for them, and two days later the larger number were found 
dead. 

Some of the larvee were sent by me to Prof. Riley, at Washington. 
They were at once identified by him as a species with which he had 
been familiar in Missouri, and from which he had bred the moth 
known as Nephelodes violans Guen. He had found it extremely diffi- 
cult to rear in confinement, and only after repeated failures was he success- 
ful in carrying the caterpillars through to their perfect stage. Ina 
recent reference to the caterpillar, as having been found in the stomach 
of a blue-bird shot in Normal, Ill., he had characterized it as ‘‘ the 
bronzed cut-worm.” 


Description of the Larva. 


Prof. Riley, in compliance with my request for such of his MS. 
notes as he might spare me for publication, has kindly sent me the 


following description of the early stages of the caterpillar: 

“The larva in its first stage is bright green with the head pale gamboge-yellow, 
the cervical shield of the same color, and the three narrow dorsal pale lines and 
broader stigmatal pale stripe almost white, and not showing on the plates. The 
intermediate faint line between the subdorsal and stigmatal stripes is obsolete, 
and the space between all the lines is more nearly equal than in the last stage, 
the stigmatal stripe extending above the stigmata where later it becomes purely 
substigmatal. In the second stage there is little change, but in the third the 
lines show through the plates which become darker. The piliferous spots 
which subsequently become subobsolete are in the earlier stages dark and more 
conspicuous and normal, and the front prolegs are never atrophied.” 

The following description of the young larva, giving mainly colora- 
tional features not contained in the above, and also of the mature 
form, is published by Prof. Riley in vol. xv of the American Natu- 


ralist, pp. 576-7. 

“The young larva is green but early shows the pale stripes. When about one- 
third grown the general hue is olive-green with the cervical and anal plates but 
little darker. The head is pale greenish, faintly freckled, and with a few dark 
hairs; the sutures pale, the mandibles tinged with blood-red, and brown at ex- 
tremities, and the ocelli distinct on a pale ground, the second and third from 
below, black, the others light. The three dorsal stripes and the narrower supra- 
stigmal line are very pale greenish-yellow, the broader substigmatal stripe of a 
clearer cream-yellow with a faint carneous tint. 


“« Mature larva -— Larger specimens fully 1.9 inch long, largest in the middle 
of the body and tapering slightly each way, especially toward anus. Color, 
brownish-bronze, the surface faintly corrugulate but polished, the piliferous 
spots obsolete. A darker, highly polished cervical shield and anal plate. A 
medio-dorsal and subdorsal stripe of a buff, or dull flesh-color, each stripe of 
about equal diameter (nearly 0.04 inch on middle joints), forming narrower, paler 
lines on the plates and nearly converging on the anal plate; a similar but some- 
what broader substigmatal stripe which is wavy below; between subdorsal and 
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stigmata! stripes a faintly indicated pale line dividing the space nearly equally. 
Venter nearly of same buff color, with a tinge of green. Head perpendicular, 
immaculate, paler than body, rugulose, sub-polished, faintly translucent, pale 
dingy-olive, the jaws, and sometimes the mouth-parts, darker. Legs and prolegs 
of same pale olive color, the latter with a black band at outer base. Stigmata 
black. 

“One of the most marked Noctuid larvee, at once distinguished from all others 
known to me when full-grown by the pale immaculate head (recalling copal) and 
the polished, bronzy or umber color of body, The upper stripes are often obso- 
lete or sub-obsolete in the middle of body, but are persistent on the plates. The 
bronzy color in paler specimens is due to brown and yellow mottlings, and in 
dark specimens becomes nearly black ; while the spots are generally minutely 
mottled with carneous. 

‘* Pupa:— Normal dark brown, the tip with two horizontal, almost parallel, 
spines.” 


Notes of the Occurrence of the Larve. 

The following larval observations, made by Prof. Riley, in Missouri 
(except the last two), have also been placed in my hands for use in this 
notice of the species: 

April 24,1871. Found under rock, apparently feeding on clover. 
Tolerably common around Kirkwood and along the Iron Mountain 
Railroad, nearly full grown. Curls sidewise. 

April 25. It feeds on grasses, clover, Polygonum aviculare, and ap- 
pears to take most of the succulent plants. 

May 5. Found the same rather common at Columbia, Mo., on sod, 
under plank and under shelter, in different sizes. Occurs with quan- 
tities ofits pale bright green frass. On the 8th, others were found at 
Kirkwood. 

May 19. One nearly full-grown was discovered high up on a stalk 
of blue grass, feeding in the hot sun (exceptional). 

May 28. Of nineteen specimens placed in a vivarium and others 
under a sieve out of doors in a meadow, several proved to have been 
parasitized ; one had nineteen Tachina eggs upon it; another gave 
forth Microgaster larvee which had spun their white cocoons in a sur- 
face cavity in the ground made by the larva, and still another gave an 
Ophion cocoon. The healthy ones have all entered the ground but are 
still in the larval state. 

June 22. The larve are still unchanged. 

Sept. 3. Sieved the ground and found all changed to the pupe. 
Two days later the first moth emerged, and others issued subsequently. 

May 1, 1873, The season backward (apple blossoms just out). Found 
the larvee of different sizes, — some quite young and others full-grown. 

April 26, 1876. The larve are quite common on St. Louis Fair 
grounds. 
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June 29, 1880. One larva from the stomach of a blue-bird (Sialia 
stalis), received from Professor 8. A. Forbes, of Normal, II. 

April 30, 1881. The larve not uncommon in ground at base of rocks 
on High Island, near Washington, D. C. 


Published Observations upon the Larve. 


Very little has been published of the habits of the larva, Prof. Riley, 
in vol. il of the American Entomologist (p. 215), in noting his iden- 
tification of it in the stomach of a blue-bird, states :— 

“We have been familiar with it for many years, having reared it in 
1871, after many previous futile efforts. It 1s quite common in Northern 
Illinois and Missouri in early spring, when it may be found in blue- 
grass sod, generally concealed under some stone or board during the 
day, though we have occasionally found it feeding on grass stalks in 
the hot sun during the day time. The larva is found full-grown as 
soon as spring opens, so that 1t undoubtedly passes the winter, like so 
many other cut-worms, in the larva state and of different sizes. The 
insect 1s quite common and wide-spread, for we have found that the 
larva had been common in 1871 around Ithaca, N. Y., on blue-grass 
and under clover.” 

The larva was first described by Prof. French, Assistant State Ento- 
mologist of Illinois, in the Canadian Entomologist, vol. x, April, 1878, 
from examples found by him during the last of April and through the 
month of May, in grassy places in Washington county, Ill. These 
changed underground, early in June, to dark brown pupe, from which 
the perfect insects were obtained about the middle of September. 

While in confinement they fed freely upon corn, grass and Poly- 
gonum aviculare, which they ate without seeming to prefer one more 
than another. 

In Dr. Thomas’ 7th Annual Report on the Insects of Illinois, Prof. 
French includes the species in an account there given of several corn 
depredators, stating: “As corn forms one of the food-plants of the 
caterpillar, it may be placed here among corn insects, though the ex- 
tent to which it may injure corn is unknown, for I fail to find any 
record of the insect, except in its moth state.” He found it to possess, 
when fed in confinement, the same habits as those of the larve of 
Agrotis and allied genera, and therefore suggests the name of * the 
smooth cut-worm ” for it. The first specimens were found April 28th, 
concealed in the grass, at which time it was almost an inch long and 
of nearly a black color, During the month of May, others and iarger 
and of a lighter color were found, the features of which are described, 
and some observations upon their habits in confinement given. He 
adds in concluding: “ Should they multiply so as to be destructive to 
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corn and grass, burning our meadows and fields late in the spring 
would doubtless destroy them.” 

In the same report, p. 220, Prof. French also devotes a page to the 
species, giving description of the larva and of the moth.— He adds: 
“ T have no evidence that this insect ever becomes sufficiently numer- 
ous to be injurious, but as it seems to be a general feeder upon some 
plants that are beneficial to man, and as it is spread over a wide range 
of country, it may do so. In that case, we may judge from its cut- 
worm habits that the remedies that serve to keep them in check will 
also answer for this.” 

Prof. Osborn, of the Iowa State Agricultural College, has given an 
interesting account of a diseased condition of the larvae, which came 
under his observation. He states (loc. cit.) :— 

“ Nephelodes violans has been quite numerous in localities around the 
college, though its damage has not been very perceptible. It is at- 
tacked by some epidemic disease, which causes the death of large 
numbers of them. ‘The diseased worms will be found clinging to the 
grass as high up on the stems as they can reach, their bodies swelled 
to an unnatural size, and in the later stages exceedingly soft and ready 
to fall to pieces. If undisturbed, and the weather dry, they finally 
shrink away and only the dried skin anda mass of blackish matter 
Within it, remains. If examined at any time after they begin to show 
the symptoms of disease, their blood will be found full of minute liy- 
ing organisms (Sacteria), which seem to increase in numbers as the 
disease progresses. They are also found even more abundantly in the 
fluid taken from the alimentary canal. We here meet with the great 
question which is so perplexing to the medical profession, whether the 
microscopic animals are the cause of the disease, or an attendant or 
consequent of it. * a = ‘i We have the fact, and a 
gratifying one, that some disease destroys great numbers of tuis insect, 
which otherwise might cause great destruction to various important 
crops.” 

In a paper recently published by Professor Forbes, State Entomolo- 
gist of Illinois, upon the Regulative Action of Birds upon Insect Os- 
cillations, he records the larva of N. violans as constituting a portion 
of the food of robins (Turdus migratorius), catbirds (Mimus Carolin- 
ensis), and red-winged blackbirds ( Ageleus Pheniceus), shot in an or- 
chard in Tazewell county, IIl., during the latter part of the month of 
May, for examination ef the contents of their stomachs. (Bul. Vo. 6, 
Ill. State Lab. of Nat. Hist., 1882.) 


14 
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The Moth. 


The moth 1s represented in Fig. 25, It is a stout, robust form, and 
aq, rather above the average size of the Noc- 

' tuide. In spread of wings it usually meas- 
ures between one inch and a half and two 
inches. The general color of the front 
wings is brown, with a violet reflection. The 
on two transverse bands, inclosing a darker 

Fig. 25.—NeEPHELODES VIOLANS q 
Guenée. Natural size. space of brown traversed by the median 
band and having in its upper portion in paler color the two ordinary 
spots, and the subterminal line, are indistinctly visible. Al] the mark- 
ings are obscure. The hind wings are brownish, paler at the base. 
More carefully noticed, the moth presents the following features : — 

The expanse of wings of the male is 1.65 inch; of the female 2 
inches. The primaries are broad and stout, triangular, rather squarely 
cut at the apex, with the spots and lines indistinct. The two transverse 
lines are visible, of which the anterior (nearest the base) is undulated 
and arcuated, and the posterior one is rounded over the end of the 
cell; between the two is a median shade, rather indistinct. The sub- 
terminal line is sinuous, angulated on each nervule, and sometimes 
forming a W on the upper nervules of the median vein as in Hadena. 
The color of the wings is brown (chocolat-au-lait), suffused with violet, 
with the space between the transverse lines (except upon the costal 
and internal margins) deeper brown, especially behind the reniform 
spot, which is of the usual kidney-shape ; the orbicular spot is round; 
they are both illy defined, are concolorous with the subterminal space, 
and are often lost superiorily in the pale costal margin. ‘The fringe is 
of the same color as the wing. 

The secondaries are obscure gray-blackish in both sexes, of rather 
uniform shade, but a little paler at the base. The fringe in some fresh 
examples is reddish-violet. Their underside is of the latter shade with 
a median line and a lunule in the cell. 

The abdomen is long, stout, carinated, tufted, and robust ; quite 
large in the female, in which it is cylindrical, and terminates in an ob- 
tuse point. The thorax is square, stout, hairy, the breast is quite 
hairy. Legs, with the femora quite hairy, and the tibie stout, not 
spined, scaly rather than hairy. The antenne are stout, demi-pecti- 
nated, 7. e. furnished with pubescent teeth, and terminating in a stiff 
hair in the male ; slender, filiform (with isolated hairs) in the female. 
Palpi obliquely ascending, the second joint thick, bristling-hairy, the — 
third slender, short but distinct, directed forward. Proboscis short. 

The above description is mainly drawn from the specific characters 
given by Guenée, combined with those characterizing the genus, which 
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embraces but two other species, viz.: N. minians, occurring with J. 
violans, and N. rubeolans, doubtfully from New Holland. 

The moth is not numbered among the common species. Ordinarily, 
so far as my observation extends, it is rather rare, but in the year 
1876 it was somewhat abundant in the vicinity of Albany,and Mr. W. 
W. Hill captured, at Bath-on-the-Hudson, forty examples between Au- 
gust 30th and September 15th, where it had not occurred during several 
preceding years. Mr. George Norman records it as “common at light 
and sugar,” in his Captures of Noctuide at St. Catharines, Ontario, 
in 1874. In his paper on Captures of Noctuide near Orillia, in 
the Province of Ontario, Canada, he represents it as very frequent at 
light, rest, and sugar;” the locality is near Lake Simcoe, in lat. 445°. 
Mr. Hill, in his Adirondack collections during the years 1875-1578, 
captured but five examples (all males), occurring between Aug. 3d 
and Aug. 22d: in some of these years collections were not made dur- 
ing September when the species may have been more numerous. The 
earliest date at which I have taken the species is Aug. 2d — the latest, 
Sept. 11th. I had never found it otherwise than rare until the year 
1877, when it was not at all uncommon among the very large collec- 
tions made, by sugaring, at Center, N. Y. 

An interesting fact in regard to this moth is the worn condition in 
which it always presents itself to our notice. I have never seen a per- 
fect specimen —all have been rubbed more or less over portions of 
their wings, their fringes broken, and colors dulled. Not having 
reared the species from the larva, all have been flown examples, but, 
without doubt, some had been but a short time from the pupa. Of 
many other species, I have captured abroad and at sugar, hundreds of 
examples in such condition that the most critical collector would not 
hesitate to call them perfect. The uniformly worn condition of J. 
vwlans has often been remarked upon, but no satisfactory explanation 
has been given for it. Mr. Norman, in his list of one hundred and 
seventy-four species of Noctuids occurring at Orillia, says of this, 
as of no other species, “always in bad condition.” Mr. Thaxter, 
in an extended list of species, also singles it out for the comment, “al- 
most always in poor condition.” 

Guenée, in describing this species, suggests that it may possibly be 
but a local variety of the species which he describes at the same time 
under the name of Nephelodes minians. The two have been regarded 
as identical by some of our writers and they are catalogued as J. 
minians, and var. violans in the new check-list of Mr. Grote, but from 
the differences shown by examples in my cabinet and in those of Mr. 
Meske and Mr. Hill, in Albany, where they are arranged as distinct 
species, I shall regard them, for the present, at least, as distinct. In 
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N. minians, the darker space between the transverse lines is of a dull 
red color; the anterior transverse line is less curved and the front 
wings are broader and less produced apically than in NV. violans. 


Distribution of the Species. 


The species appears to have a wide distribution over the United 
States. At present we know it from Massachusetts, Michigan, Wis- 
consin, Illinois, Missouri, Kansas, and some other of the Southern States. 
It probably occurs in Washington Territory, as V. minians is reported 
as having been taken there. In Ontario, the moth has occurred more 
frequently than in the United States. 


Its Natural History. 

The moth may be seen abroad as early as the first of August, in fa- 
vorable seasons, and it continues until the latter part of September. 
According to Prof. Riley, it not infrequently hibernates as a moth in 
the Southern States, where it has been observed at different times dur- 
ing the winter months. We have no knowledge of its eggs. Theyare 
probably deposited upon the grass near some object which may serve 
as a hiding-place for the young larva. The time of their deposit is 
unknown, but from the facts given (see p. 103) of nearly full-grown 
larvee having been seen as early as April 24th (in Missouri), and full 
grown ones on May Ist, we may safely infer that oviposition takes 
place soon after the appearance of the moth in August or September, 
and that the young larve, after eating sparingly, and having under- 
gone at least two molts, retire to their hiding places wherein to pass 
the winter. Those that survive this perilous period of their existence 
— perhaps a small proportion of the original number — resume their 
feeding as soon as the grass starts in the spring. 

The habits of this caterpillar place it in that destructive class 
known as “ Cut-worms,” of which so much has been written, and which 
are justly a terror to agriculturists from the secrecy of their depre- 
dations and extreme difficulty of arresting them. The name of cut- 
worms was originally given to those species which were addicted to 
cutting off the stalk of young cabbages, turnips and other plants just 
at or beneath the surface of the ground. As now extended, it em- 
braces those numerous species which conceal themselves during the 
day either beneath some object lying on the ground, or buried just 
below the surface, and come abroad at night to feed upon garden 
vegetables and other low plants. Some of the species, not confining 
themselves to low vegetation, climb trees, grape-vines, etc., to feed 
upon the buds and tender leaves. Instead of the omniverous and 
ubiquitous cut-worm of early writers, upon which was charged vastly 
more than any one insect should be called upon to bear, we have now 
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perhaps three hundred species, each needing special investigation, 
and many showing habits differing so greatly from one another, that 
very different methods of treatment are required for their destruction, 
or for the prevention of their injuries. 

In my own experience with the larve of NV. violans, they developed 
no cut-worm habits, as they were fed in darkness under cover with 
cut grass furnished them. Prof. French observed them in an open 
rearing box and found them to display the same habits with the larvee 
of the genus Agrotis, feeding mostly at night and keeping con- 
cealed during the day, either in the ground or under the loose material 
upon it. They were sluggish in their movements, except when dis- 
turbed, when they were quite active. In Illinois (see p. 104), the larve 
entered their pupal state in June; in Missouri, the larvee had matured 
and buried for pupation previous to May 28th; in New York, the earliest 
matured June Ist and the latest about the 20th, giving for the aver- 
age time, June 10th. On July 16th one was found to have pupated 
—how long previously is not known. The larve evidently, after 
burying in the ground, remain unchanged for a longer time than most 
of the Noctuide. Thus Prof. Riley found examples unchanged about 
a month after they had entered the earth, but it is possible that these 
may have been diseased or parasitized. It is probable that the inter- 
val between maturity and pupation does not exceed a month, and is 
less than one-half that which has been observed in its late associate, 
Crambus vulgivagellus. 

They continue a long time in their pupal state — the moth not ap- 
pearing until the end of summer, leaving no time for a second brood. 
Prof. French gives the species a pupation of between two and one- 
half and three months in length, but from other observations, it ap- 
pears as if his statement of ‘‘they went into the chrysalis state in 
June,” might properly be amended so as to read; ‘‘ they entered the 
ground for their pupation in June,” which would permit the period as 
above given to be shortened a month, 


Parasitic Attack. 

The larvee appear to be very subject to parasitic attack. Those that 
I attempted to rear gave me quite a number of dipterous puparia, of 
which I have failed to secure the fly, although some of them have 
emerged. ‘The puparium is quite small, measuring but 0.22 of an inch 
in length, and indicates a species smaller than any of the 
Tachina flies known to me. The larve must have been parasitized 
previous to their final moltings, as none of the egg-shells were ob- 
served upon them. A large hymenopterous larva which escaped from 
one of the caterpillars, died without forming its cocoon. Prof. Riley 
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mentions (page 103), that the species is parasitized by a Tachina fly, 
and by one of the Hymenoptera, of the genus Ophion, and by another 
minute hymenopterous insect —a species of Microgaster. ‘These 
parasites have not, I believe, been specifically determined, 


Preventives and Remedies. 

It is not probable that this species will often occur in such numbers 
as during the last season, or that it will often prove very injurious. 
Whenever it shall do so, the means that are recommended for pre- 
venting the ravages of the vagabond Crambus will prove equally 
efficient against this insect. Some of the applications there proposed 
to be sown over the grass will doubtless serve to protect grass lands 
from their depredations. Deep plowing in the autumn after the usual 
places for harborage have been removed, would destroy the young 
larve. Simply burning over the surface might fail to reach many of 
the larve in their retreats beneath stones, logs, etc. The moths are 
attractable to sweetened substances, as collectors have found in their 
sugaring operations, and numbers of them, when just from pup, may 
be drawn by a light to a bait-of molasses and vinegar, in which they 
will be canght and drowned. This lure for them should be used during 
the months of August and early September. Rolling the ground after 
nightfall would be destructive to them and to other associated noctur- 
nal feeders. 

Other means known to be effectual in destroying cut-worms in grass 
lands might be equally successful with this species. 


Gortyna nitela Guen. 


The Stalk-borer. 


(Ord. LeprpoprERA: Fam. NocrTuip#.) 


GUENEE. Sp. Gén. Lép., v. — Noct. i, 1852, p. 124, no. 195 (original description)- 

Harais. Ins. Inj. Veg., 1862, p. 440, f. 219 (larva figured and described but not 
identified) ; Entomolog. Corr., 1869, p. 315 (in potato stalks). 

RILey ; in Prairie Farmer, Feb. 23, 1867; 1st Ann. Rept. Ins. Mo., 1869, pp. 92, 
938, figs. 35, 36 ; 8th Rept., 1876, p. 37, f. 23; in Prairie Farmer, Aug 11, 
1877; Potato Pests, 1877, p. 91; Gen. Ind.-Suppl. Mo. Repts., 1881, 
p. 56. 

WusH.—Rin. : in Amer. Entomol., i, 1868, p. 22, fig. 11 (food-plants and transf.); 
Ib., 1869, p. 206, f. 140 {in peach); pp. 228, 249 (in tomato); p. 252 (in 
corn); Id., ii, 1869, pp 42, 64 (food-plants), 

PACKARD: Quide Stud. Ins., 1869, p. 310, f. 241; in 9th Ann. Rept G.-G. Surv. 
Terr. for 1875 (1877), p. 719, pl. 65, f. 6 (brief notice) 

Lr Baron: Second Rept. Ins. Il]., 1872, p. 141, figs. 1, 2 (in wheat). 

Smita ; in Thomas’ 7th Rept. Ins. IL , 1878, p. 112 (general notice). 


SOME INSECTS ONLY OCCASIONALLY INJURIOUS. JALIL 


FRENCH; in Seventh Rept. Ins. Ill., 1878, p. 221 (in corn). 
LINTNER ; in Count. Gent., xliv, 1879, p. 503; xlv, i880, p. 472; in 89th Ann. 
‘Rept. N. Y. St. Agricul. Soc. for 1879 (1880), pp. 48-52, figs. 1, 2. 

An insect which had rarely, if ever, been known to exist in such 
numbers as to commit serious depredations, and which by its com- 
parative rarity and the nature of its food-plants, had never been classed 
by entomologists among the injurious insects, may, from an inex- 
plicable combination of circumstances and conditions, suddenly appear 
in so great number as to enlist general attention to its extensive ravages, 
No better illustration of this fact can be given than that afforded by 
recent demonstrations of the Orthopterous insect, Diapheromera fem- 
orata (Say), popularly known, from its long and attenuated body and 
limbs, as the walking-stick, skeleton-bug, spectre insect, ete. This 
species, which had long been regarded as harmless and comparatively 
rare, has within a few years past increased to such an amazing extent 
in certain localities in Vermont, New York, New Jersey, and else- 
where, as completely to devour the foliage of various kinds of trees 
over broad districts of woodland. In Yates county, New York, on the 
farm of Mr. G. C. Snow, their destructiveness, during the past six years, 
has been most remarkable, having entirely defoliated above twenty-five 
acres of hickory, oak, etc., and caused the death of a large number of 
trees. In their travels to obtain food, they covered the fences and the 
ground, and their closely packed bodies were a hindrance to their 
progress. For an extended and interesting account of their extraor- 
dinary multiplication at this locality, the report of Prof. Riley, con- 
tained in the Annual Report of the Commissioner of Agriculture for 
1878, may be consulted. 

Reference to the above insect has been made, prefatory to a short 
notice of occasional injuries to important crops, by the Noctuid moth, 
Gortyna nitela Guen., or the stalk-borer. This insect has not secured 
a prominent place in the list of insect pests, yet at intervals, in certain 
localities, complaints are made of serious depredations inflicted by it. 
More frequently, 1t falls under our notice as a borer in the pith of plants 
cultivated in our gardens, as in the stems of asters, dahlias, lilies, 
spinach, ete. 

In the early part of July of last year, examples of the larva were sent 
to me for their name and best method of checking their injuries, from 
a gentleman residing at Monsey, Rockland county, N. Y. They had 
appeared in strong force in a potato field, and their burrows within the 
stems had caused a large number of the stems to wilt, and to break at 
holes which had been eaten into them, for the entrance of the larve 
or for the expulsion of the excrementa. The larve were fed by me 
some time in confinement. 
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They ate very greedily of the food furnished them, and having con- 
sumed the pith of a stem, they would emerge, and quickly eat their 
way through a round hole into another stem. They displayed remark- 
able activity in their movements. I failed in my efforts to carry them 
to maturity, through lack, doubtless, of a proper food-supply. 

The habits of this insect, as a borer, in its larval state, in the inte- 
rior of growing plants, were first brought to notice in the Prairie Far- 
mer, of Feb. 23d, 1867. 


Food-plants, 


While many of our insects are confined to a single food-plant, and 
by far the greater number have a very limited range, this insect feeds 
ona large number of plants, differing greatly in character. In a notice 
of it by Miss Emma A. Smith (doc. cit.), the following list of plants, 
the stems of which it bores, is given: tomato, potato, spinach, wheat, 
corn, dahlias, asters, lilies, spirzea, salvia, milk-weed, castor-bean, rhu- 
barb, Chenopodium sp., peach twigs, currant twigs, cockle-bur (Yan- 
thium strumarium), rag-weed (Amorosiaartemisiefolia), anda variety 
of hearts-ease (Polygonum). It also eats the fruit of the tomato and 
strawberry, and bores into the cob of ears of corn as well as the stalk. 


Its Depredations. 


Among the records of its most serious injuries are the following : 
In 1868, a potato field at Lacon, IIl., was observed to have about every 
tenth stem occupied by this borer.* 

Tn 1869, at Fox Creek, Mo., it was discovered boring into and ruin- 
ing great numbers of peach ‘‘ buds ” and shoots.t 

In 1869 1t was reported from Farmington, Conn., as doing great 
damage to corn in that vicinity. ft 

It 1871 it occurred within the straw of nearly all the wheat fields 
in Wisconsin, <A piece of two acres of early wheat near Madison was 
entirely ruined by it. § 

In 1877, at Elmira, Ill., fifteen acres of corn were destroyed by its 
depredations. At Waterman, Illinois, serious injury was done to many 
fields of corn. At Athens, IIl., it thinned the corn on new lands and 
in foul fields to a considerable extent, proving to be quite destructive. |} 

In connection with the above notices of the depredations of this in- 
sect in Illinois, it is an interesting fact that the types of the American 
species of this genus described by Guenée— five in number — were 
specimens which had been collected in that State. 








* American Entomologist, i, p. 22. tIb., p. 206. tIb., p. 252. 
§Second fept. Ins. [il., p. 141. Seventh Rept. Ins. [il., pp. 118, 221. 
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The Family of Noctuide. 


The moth belongs to the Noctuide,* or owlet-moths as sometimes 
popularly called, from their habit of coming abroad from their hiding 
places after dark to feed: a few of them, however, fly by day. ‘The 
family is quite an extensive one, and although it has been but recently 
studied in this country, over fourteen hundred species have already 
been described.t ‘Their caterpillars are among the most obnoxious 
pests of the agriculturist, as for example, the many species of ‘* cut- 
worms.” The moths are stout-bodied, with strong-veined wings, enab- 
ling them to fly quite swiftly. With the exception of the Catocalas 
(beautiful underwings) and some of the allied genera, as a rule, they 
are so plain in appearance, as rarely to attract attention. 


Description of the Moth and Caterpillar. 


G.nitela isone of the very plain moths, being without any conspicuous 
markings. It is shown in Fig. 26 at 1. It measures about one inch and 
a half in expanse. Its wings 
are of a wood-brown color, 
sprinkled with yellowish 
dots. The only conspicuous 
ornamentation isa yellow- 
ish white line at the outer 
third of the front wings, 





Fic. 26.— The stalk-borer, GortyNa NITELA Gwen. ; 
The moth and its caterpillar. (Riley.) bent at nearly aright-angle, 


near the front margin; between this line and the outer border the 
wing 1s paler. 


The eaterpillar, shown at 2, measures over one inch long when fully 
grown. It is purplish-brown above, with three white lines on the back, 
of which the central one 1s continuous, and the other two interrupted 
irom the fourth to the seventh segments inclusive. The first two seg- 
ments have a white stripe on their sides, and above the third and 
fourth fleshy legs (prolegs) there is another white stripe. The head and 
a corneous plate on the top of the first and last segments are shining 
yellow, bordered on the sides with black. In its walking, which is quite 
rapid, the caterpillar arches its back somewhat like the Geometride 
(measuring worms), as it does not use its first pair of prolegs. 

In the Harris Entomological Correspondence (loc. cit.), a detailed 
description of this caterpillar is given. It is described under date of 
July 8th, 1848, as a caterpillar on potato-stalks — not referred to any 








*Noctux Linn. (of Grote); Nocrux.itm Lat. (of Packard); Noctur.ites (of Guenée); 
Noctruip# Stephens, 

+The New Check-List of North American Moths [north of Mexico], by A. R. Grote, con- 
tains 1420 species of ‘‘ Noctue.” 
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species, as it was unknown to the writer; but it evidently pertains to 
this insect. The description is as follows :— 


With ten prolegs and six true legs, a corneous plate on first and last segments ; 
four black, shining points, two and two, on the back of each segment ; a lateral 
row of much larger ones on the sides (of which there are three on the side of each 
segment, one large and two small, besides the black spiracle making a fourth 
black point), and also below the lateral line two more black points on each side 
of every segment, those on the segments furnished with prolegs, being on the sides 
of the prolegs themselves. Length nine-tenths of an inch. Elongated, slender, 
pale purplish-brown above, with three dorsal white lines, the central one continu- 
ous, the others interrupted on the middle of the back, from the fourth to the 
seventh segments inclusive (these three lines begin on the second segment.) On 
the sides of the first and second segments there is an abbreviated white stripe 
and above the third and fourth prolegs another white stripe. Head, dorsal and 
anal plates wax-yellow and shining, edged laterally with shining black. Legs 
black. Prolegs and body beneath pale yellow. The head of this caterpillar is 
large, subquadrate, not retractile. The legs and prolegs long, and the motion very 
active. The livid brownish color of the intermediate segments extends more or 
less in diffierent specimens under the body of these same segments. Motion some- 
what like that of a Geometrid, the back arched, and the first pair of prolegs, 
though as long as the others, not used in creeping. 

Found one also in pigweed-stalk, July 5, 1851. 


Natural History of the Species. j 

The history of the species so far as known, is this. The egg has 
not been observed. It is doubtless deposited by the moth during the 
early part of June, in our latitude, on the stem of the food-plant, near 
the ground. As soon as it hatches, the larva eats into the stem to its 
pith or heart, and burrows in an upward direction. The hole through 
which it entered and the lower portion of its burrow is enlarged from 
time to time, with the growth of the larva, to admit of the rejection. 
of its excrement. If the stem should not afford it a sufficient amount 
of food for the completion of its growth, it eats a hole outwardly for its 
release, or escapes through the original opening, and passes to another 
stem within which it burrows. It attains its growth about the middle 
of August, when it changes to a pupa, either within its burrow, if af- 
fording it suitable conditions, or by deserting it, and entering the 
ground toa slight depth. The pupation is a short one, and the per- 
fect insect makes its appearance during the latter part of August orin 
September. My earliest date of the collection of the species is Septem- 
ber 5th. It is believed to survive the winter in the winged state and 
to reappear in the spring, to deposit its eggs on the young plants. 

This species seems to be a rare one in the vicinity of Albany. Among 
the scores of thousands of the Noctuids which during the last few 
years haye been collected by the Albany entomologists, by the sugaring 
method (attracting the moths to a bait spread upon trees), I have no 
knowledge of the occurrence of a single example of the species. 
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’ 
Allied Species, 

A closely allied species is recognized in our lists, Gortyra nebris of 
Guenée, differing mainly in the presence of white reniform, orbicular, 
and claviform spots on the front wings, and in slightly longer and more 
ascending palpi. Prof. Riley has reared G. nedris from the horse- weed, 
Ambrosia Erifida L., and expresses a confidence that the two forms (?) 
intergrade, and are simply varieties of one species. I have no knowl- 
edge of any description of the larva of G. nebris. Prof. French states 
that 1t differs from that of G. nifela, in that it pupates in the ground. 
About twenty-five species of North America Gortyna are at present 
known.* Of these, the larve of the greater number, from their con- 
cealed habits, are unknown. The larval habits of the species are not 
uniform, for while these which Guenée includes in the genus Hydrecia, 
are represented by him as ‘‘ not living inclosed in stems and feeding on 
the pith, as those of Goréyna, but only concealed among the roots or 
the basal leaves of the plants” (of which are niectifans Linn., timma- 
ais Guen., and stramenfosa Guen.), others in addition to G@. nitela 
are known to be stalk-borers, as G. rufila Guen., in the Columbine, 
G. catuphracta Grote, in thistle-stems, and G. flavago W.-V., of Europe, 
in thistle-stems and burdock. It is nota little remarkable, that of 
the old Linnzan species, @. nictitans, so very common both in Europe 
and the United States, the larva has not, so far as we have any record, 
been identified in thiscountry. Our ignorance of the larva of the com- 
mon (, sera Gr.-Rob., is scarcely less remarkable.t 


Remedies. 

When this insect occurs in the potato, its presence can be readily 
detected by the withered stems before they have become broken down. 
By placing the point of a penknife in the opening and slitting the 
burrow upward, the caterpillar may be found and killed. If the field 
be large and too badly infested to permit the employment of this 
method, then, if the vines can be collected and burned before the month 
of September, all the larve or the pup which may be undergoing 
their change within the stems will be destroyed. As early potatoes 
are more liable to be infested by this borer than the later ones, the 
burning method may be easily resorted to. The same method of treat- 

*The genus, for some reason, is a very unfortunate one in regard to its definition. It 
appears to have been closely studied by Mr. Grote, but no two of his several publica- 
tions upon it agree in the species which it should embrace. In his latest publication, 
the New Check List, several of the long recognized Gortynas, such as purpuripennis, sera, 
nictitans, stramentosa, etc., are withdrawn from the genus and placed under Apamea of 
Treitschke. 

+For comparative remarks on several of our Gortynas, which will prove of service to 
the student in the separation of species, the paper by Mr. Grote ‘‘On North American 
Moths,” in the Bulletin of the U. S. Geological and Geographical Survey, vol. vi, 1881, at 
pp. 268, 269, may be consulted. 
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ment will be available for the destruction of the caterpillar in several 
other of the food-plants which it infests. 


Heliothis armiger Hibn.* 
The Corn-worm. 


(Ord. LeprpopTERA: Fam. Nocrurp&.) 


HUBNER: ‘‘ Eur. Schmett., Noct. p. 370.” 

GUENEE: Sp. Gén. Lép., vi.— Noct., ii, 1852, p. 181 (references and localities). 

GrRore: in Proc. Ent. Soc. Phila., 1862, i, p. 219 (as H. umbrosus): in Bull. Buff. 
Soc. N.S., i, 1873, p. 122 (distribution). 

GLOVER : in Rept. Commis. Agricul. for 1865, p. 43 (destruction by crows) ; Id. 
for 1866, p. 30 (inj.); Id. for 1870, p. 84 (food-plants); Id. for 1871, p. 
84: MS. Notes Journ.— Cotton., 1878, plates 17, 18 (operations on cotton 
and different stages); in Rept. Commis, Pat. for 1854, pp. 64, 65, 69, 71, 
plates 3,4; Id. for 1855, pp. 282-285 (habits, descriptions, and remedies). 
the same republished in Monthly Rept. Dept. Agricul. for July, 1866, 
pp. 282-285, with figures. 

Wusu.—-Ri.: in Amer. Entomol., i, 1869, pp. 212-214, figs. 150, 151 (habits, his- 
tory, food-plants, ete.); Id., ii, 1869, pp. 42-44, f. 29 (food-plants, in- 
juries, remedies). 

TREAT: in Vineland [N. J.] Weekly, of Aug. 21, 1869 (injuries to corn). 

Rivey ; in Amer. Entomol., ii, 1870, p. 172 (tomato as a food-plant),p. 329 (asso- 
ciated species) ; 3d Rept. Ins. Mo., 1871, pp. 104-109, figs. 42, 45 (dis- 
tribution, habits, description, remedies, etc.); 4th Rept. do., 1872, p. 
129 (parasite) ; in Rept. Commis. Agricul. for 1881-1882, pp. 145-149, 
ple desands pled 2s taele 

LINTNER: in 30th Rept. N. Y. St. Mus. Nat. Hist., 1878, pp. 165, 166 ; Ento- 
molog. Contrib., iv, 1878, pp. 52, 53 (carnivorous habits in Patagonia) ; 
in Count. Gent., Ixvi, 1881, p. 759 (occurrence in N., Y., etc.); in Ontario 
County Times, Nov. 9, 1881 (history, habits, etc.). 

Taomas: 7th Rept. Ins. Il, 1878, p. 4 (in linois) ; in Count. Gent., Ixvi, 1881, 
p. 583 (description, habits, etc.). 

Frencu: in Thom. 7th Rept. Ins. Ill., 1878, pp. 102-106 (habits, description, 
remedies); pp. 231-233 (description) ; in 11th Rept. do., 1882, pp. 82-104. 

Comstock : in Rept. on Cotton Ins., 1879, pp. 287-815 (habits, description, his- 
tory, remedies, etc.). 

CLAYPOLE: in Amer. Entomol., iii, 1880, p. 278 (feeds on hard corn). 

CoquiLLeT:: in Thom. 10th Rept. Ins. Ill., 1881, p. 150 (figures and larval de- 
scription). 

MorraT: in Ann. Rept. Ent. Soc. Ontario for 1881, (1832), p. 80 (occurrence in 
Ontario). 

KeELutcorr: in Bull. Buff. Soc. Nat. Sci., iv, 1882, p. 61 (occurrence in Michigan). 

JOHNSON: in Rept. Commis. Agricul. for 1881 and 1882, 1882, pp. 150-152 (its 
history in Miss., enemies and remedies). 





*Origiually named armigera but changed to armiger for conformity to the gender of the 
genus. 


THE CORN-WORM IN NEW YORK —THE SOUTHERN BOLL-WORM. 117 


This well-known pest of the cotton and corn fields of the Southern 
States has, during the past year, made its appearance for the first time, 
as an injurious insect, in the State of New York. Examples of the 
caterpillars, nearly full-grown, eating into ears of corn beneath the 
husks, both at their tips and at their base, were first received by me 
from Ontario county, where their abundance and destructiveness were 
exciting considerable alarm, A communication from the editor of the 
Ontario County Times accompanying examples of the caterpillar for 
identification, stated : ‘* It has attacked the growing corn when the 
corn is soft, entirely devouring patches of the kernels, and when the 
kernels harden, reducing them to a state resembling coarse meal.” My 
reply to the request for information in relation to the depredator was 
published in the Ontario County Times, as above cited. 


The “Boll-Worm” of the Southern States. 

The caterpillar is the notorious ‘boll-worm” of the Cotton 
States, which annually commits such serious depredations upon 
the cotton crops, by burrowing into the bolls and destroying them. It 
is very common throughout the south, where it is present in every 
cotton field to a greater or less extent. In some years, over large dis- 
tricts of the south, the losses resulting from it have exceeded those of 
the “‘cotton-worm,” Aletia argillacea Hiibn. 

The eggs of the moth, shown in Fig. 27 at @ and J, which are very 
similar to those of the cotton-worm moth, and of which the female 
lays about 500, are placed, according to the latest and most reliable 
observations, not generally upon the involucre of the blossom, as 
represented by Mr. Glover, but upon the leaves, on both surfaces, 
oftener upon the lower. The newly hatched caterpillars from these 
eggs feed at first upon the leaves, but only fora short time, when they 
migrate to the flower-buds or boles. Entering a bud through a round 
hole eaten therein, they feed upon the interior, destroying the organs, 
and causing the bud to fall. In this manner a single caterpillar may 
destroy a large number of buds. Later, the bolls are similarly 
entered, and their entire interior eaten away, or spoiled through the 
entrance of rain causing decay. 

There are probably five annual broods of this insect in the Southern 
States, of which the last two, appearing in August and September, are 
the most injurious to cotton, The eggs of the first three broods are 
usually laid upon corn. 

From observations made #n Alabama, it appears that the eggs of 
the first brood are laid in early May; of the second brood, during the 
first half of June, and of the third brood, about the Ist of July; of 
the fourth brood, upon the cotton bolls by the Ist of August, and of 
the fifth brood, early in September. 
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Description of the Caterpillar and Moth. 


The caterpillar is thick-bodied and almost cylindrical, tapering but 

slightly toward the head. 
When full-grown it meas- 
ures almost one inch and 
a quarter in length. It 
ZZ : /} \ varies in color, in different 
“nips oat ANWR PASE i a individuals, from pale 
mi) green to dark brown, 
striped in darker shades of 
the same colors. The dark 
caterpillars have on each 
side a distinct, rather nar- 
row yellowish stripe, upon 
which is the row of oval 
breathing-pores (spiracles). 
There are several black, 
shining, elevated spots or 








Fig. 27.— Hetioruis ArmMIGER.—The corn-worm; a, tubercles on each segmen LP 


b, the eggs; c, the caterpillar; d, the pupa within its co- : 
coon; ¢, the moth; 7, moth at rest (Riley). each of which bearsa short 


brown hair. One of these spotsis placed just behind the spiracle, mak- 
ing two conspicuous spots on the yellow lateral band of the more cen- 
tral segments (at least, those bearing the four pairs of prolegs). This 
characteristic feature, appearing like a pair of spiracles, is shown in 
nearly all the illustrations which have been given of the caterpillar. 

The average expanse of the moth is about one inch anda half. It varies 
greatly in color, from a yellowish-gray to a clayey-yellow, often tinged 
with olive-green. The most distinctly marked examples have two often 
interrupted, brown bands crossing the fore-wings, and a broader and 
better defined one near to, and parallel with, the outer margin, upon 
which is a line of black dots upona whitish spot, placed on the ner- 
vules, <A black border defines the discal spot, which is often crescenti- 
form. The hind-wingsare of a paler shade, and have a broad blackish 
outer band, which toward the apical portion incloses a pale spot rest- 
ing on the margin and throwing the black bordering inward toward 
the center of the wing. Beneath, the band and the discal spot of the 
upper surface are quite conspicuous. 


The Moth a Day-Eeeder. 

Mr. J. A. Moffat, of Hamilton. Ontario, records (lac. cit.) its feeding 
in the day time on the flowers of the golden-rod (Solidago), and in the 
gardens of that place. He states of it: ‘‘ A night-flyer properly, or in 
the dark of the evening, it seemed to have been tempted from its hid- 
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ing place by that peculiar dull, smoky weather of the first three weeks 
of September, when even the Sphingide forgot their usual caution and 
came forth boldly to feed at mid-day, having taken a tomato sphinx 
(AM. quinguemaculata) at 2 o’clock in the afternoon of the 14th, feed- 
ing on petunias, whilst the white-lined sphinx (Detlephila lineata) 
could be seen by the half-dozen among the flowers at any time of the 
day. The Heliothis moth, being about an inch and three-quarters in 
expanse of wing, was quite a conspicuous object while feeding, more 
especially as it seldom rested, but kept its wings moving the while.” 

That its visit to flowers during the day time is not an unusual oc- 
currence, appears from an observation made by Mr. C. G. Barrett, of 
Pembroke, Eng., who states: ‘* While working the clover fields, I dis- 
covered the (to me) novel fact that Heliothis armiger flies most actively 
in the sunshine, feeding at the clover blossoms exactly like the swarms 
of Plusia gamma around it, and that it soon becomes in this way misera- 
bly worn.” (Zné. Month. Maq., xiv, p. 151.) Nor is the flight by day in- 
cidentally noted of Deilephila lineata at all uncommon. Prof. H. W. 
Parker records it, in August of 1880, as the most conspicuously com- 
mon moth in the vicinity of Grinnell, Iowa: ‘‘ A¢ all hours of the day 
one or more might be seen hovering over nearly every flower of the 
innumerable weeds, mostly thistles and Helianthus, by the roadsides. 
In places, the moths might be estimated by the hundreds” (Psyche, iii, 
1882, p. 342). 

Carnivorous Habits of the Caterpillar. 

An interesting account of the carnivorous habits of the caterpillar 
is given by Professor Berg, Director of the Museum of Natural 
History of Buenos Ayres, as it came under his observation during 
some collections of Lepidoptera made by him, in Patagonia, in 1874.* 
The species occurred only upon those portions of the coast to which 
cultivation had extended, from which it seemed probable that it had 
been introduced through commercial intercourse with other countries, 
Large numbers of lepidopterous larvee were collected and their trans- 
formations and food-plants observed. He writes as follows of a re- 
markable peculiarity in their habits: — 

“Tt still remains for me to note a peculiarity of the caterpillars, viz., 
their extreme ferocity — their cannibalistic propensities. Allof them, 
irrespective of family or group, manifest the liveliest desire to kill their 
fellows. While confined, they ate one another, seldom, if ever, touch- 
ing the food-plants. The caterpillars of the Bombycide completely 
devoured others of the same family, leaving absolutely no fragments 
of them. ‘They even tore open the cocoons, from which they dragged 
out the pup and ate them. In like manner, the larvae of the Voctuide 
acted among themselves and toward the Bombycide, and the latter 








* Bulletin de la Société Impériale des Naturalistes de Moscou, xlix, 1875, Partie ii, p. 192. 
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toward the former. Among these last, Heliothis armiger was glutton- 
ous beyond all measure — one of them devouring in twenty-four hours 
from six to seven others. They would not touch the plants after hav- 
ing once tasted flesh.” 

Professor Comstock records its carnivorous habits.* He states that 
when several larvee were mailed to the Agricultural Department in the 
same box, only one would arrive alive, the others having been destroyed, 
even when the box contained cotton leayes and bolls, or corn leaves, in 
fresh condition. When rearing the larve in breeding-cages, although 
supplied with an abundance cf fresh food, they seemed as hungry as 
ever for their companions, and eagerly devoured one another: it was 
impossible to rear them otherwise than singly in a cage, 

Mr. Trelease reports (doc. cit. sup.) that he repeatedly saw large 
boll-worms catch small ones and either devour them entirely, or bite 
into them and suck their juices, rejecting the empty skin. In many 
instances he discovered boll-worms occupying the webbed-up leaves 
which the Aletia cotton-worms had prepared for their pupation, for 
the purpose of feeding upen the pupe. Remains of pup were found 
which had been fed upon by the larvee. 

A gentleman from Mississippi states that he has seen in that State 
the Heliothis caterpillar eating the pup of Aletia. + 

Judge Johnson, of Holly Springs, Miss., reports that the caterpillars 
of this species are the most ravenous and cannibalistic of vegetable 
feeding larve. They manifest a decided preference for the pupe of 
other Lepidoptera. The large caterpillars would leave everything for 
the Aletia pups when they were to be found in abundance. 

Professor French has found dead Heliothis lary in their burrows 
beneath the husks of corn, under conditions that convinced him that 
they had been bitten and killed by their associates in the ear.§ 


The Food-plants of the Caterpillar. 
An unusually large number of food-plants have been recorded upon 


which the larva is known to feed, in addition to the two which it pre- 
fers, viz., cotton and corn. It has shown itself as a destructive to- 
mato-worm, boring into both the fruit and the stem; it eats into the 
pods of peas and different kinds of garden beans, as string-beans 
und Lima beans; it burrows into pumpkins, squashes, and peppers, 
and in the stems of gladiolus. Mr. Trelease has found it feeding abun- 
dantly upon the cow-pea of the Southern States, boring from the out- 
side into one chamber after another to eat the contents. It is recorded 
in Europe upon the chick-pea (Cicia arietinum), where also, accord- 
ing to M. Gourean, it feeds upon heads of hemp, leaves of tobacco, and 





* Report upon Cotton Insects, 1879, p. 508. 

+Amer. Entomol., iii, 1880, p. 253. 

t Rept. Commis. Agricul. for 1881 and 1882, pp. 150, 151. 
§Thomas’ 11th Report Ins. Jil., 1882, p. 92. 
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of lucerne (Medicago sativa). Another writer gives henbane (Hyoscya- 
mus niger) as one of its European food-plants. 
Geographical Distribution of the Species. 

Few of our moths have so extensive a distribution as this, occurring 
as it does, in the four quarters of the globe. It is found in Great 
Britain,* France and elsewhere in Western Europe, bat not abundantly ; 
in Turkey, more commonly.t 

It has been captured in the Cape de Verde Islands, and on the 
west coast of Africa (N. Lat., 23°.) {Guenée cites it from “ Europe mé- 
ridionale, Amérique du Nord et du Sud, Indes orientales, et Nouvelle- 
Hollande.” It was found by Professor Berg in Patagonia, as before 
noticed, and examples have also been brought from Japan. According 
to Mr. Moffat (loc. cit.), it was observed for the first time in the Prov- 
ince of Ontario during the past year (1881). It is not stated that the 
caterpillar was discovered, but the moth was “quite plenty” at Ham- 
ilton during the early part of September. Its unusual occurrence in 
the State of New York will be noticed hereafter. 

Its Operations as a “ Corn-Worm.” 

The caterpillar is known as the *‘ corn-worm” throughout the South 
when it oceurs on corn, as it often does in immense numbers, to the 
serious injury of the crop. Other names sometimes applied to it, are the 
‘* ear-worm,” the “‘ tassel-worm,” and the “ terminal bud worm.” As 
the caterpillars of the species show a great range of variation in mark- 
ings and color—some being green and faintly striped, and others 
brown with dark stripes — the ‘‘ corn-worm ” was for along time, and 
is still by the uninformed, believed to be distinct from the ‘boll- 
worm ;” but during late years, when they came to be studied, it was 
discovered that the two were the same species, and that it occurred on 
a number of greatly differing food-plants as above noticed. 

The injuries committed by this species have, in certain seasons — 
usually such as are very warm and dry — been enormous. In Kentucky, 
entire fields of corn have been ruined by it. In 1860, in Kansas, dur- 
ing a protracted drought, the corn crop throughout the State was 
nearly destroyed. In a single county, which perhaps was not an ex- 
ceptional one, the product was cut down from 436,000 bushels, the pre- 
ceding year, to 5.000 bushels.§ In Southern Illinois, it has been very 


*Its occurrence in England is usually deemed worthy of record. Thus we find the fol- 
lowing: ‘‘On September 24, 1881, I took Heliothis armiger resting on a flower in the Ree- 
tory garden at Guestling.— E. N, B.”,—( #ntomol. Month. Maq , xviii, 1851, p. 141.) “Oa 
the 20th of June, I captured flying in a clover field in the bright sunshine, a fine //eliothis 
armiger, female.— A. H. J.”’—(id., xvi, 1879, p. 99.) Mentioned among rare Lepidoptera 
captured near Dartmouth, Eng., during 1874-1877, by Mr. G. F. Mathew.— (/d., xiv, 1877, 
p- 157.) 

+Ent. Month. Maq., xviii, 1881, pp. 12, 99. }{Zb., pp. 81, 258. 

§Prairie Farmer, of Jan. 81, 1861. 
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destructive. Occasionally it has extended into the northern portions 
of that State, but only in comparatively moderate numbers. 

At the meeting of the American Association for the Advancement 
of Science, held in Cincinnati, in August, 1881, Professor Cook, of the 
Michigan State Agricultural College, communicated the fact that it had 
attacked corn in Michigan, in 1880, for the first time. (Canad. £nt., 
xili, p. 215.) 

Prof. D. 8. Kellicott, of Buffalo, N. Y., reports if as abundant dur- 
ing the month of July, 1881, at Corunna, Michigan, where the early 
corn was considerably damaged. In one field observed, more than half 
the corn had been eaten into by it. 

In reporting upon its operations in Illinois, in 1877, Professor 
French states: “It has not been so destructive during the past season 
as it is sometimes, but in one field of late corn I found nearly every ear 
eaten by them, there being from one to half a dozen worms to each 
ear.” 

Method of Attacking Corn, 

It has not been ascertained when the first eggs are laid upon corn, 
in New York. If the parent is a native of the State, from having 
hibernated as a moth or a pupa, the eggs would be laid upon the leaves 
of the young corn during the month of June, and the young larves 
would feed upon the leaves, eating irregular holes into them. When 
about half grown, they would be in condition to attack the tender ter- 
minal leaves, which they would seriously injure or wholly destroy. 
But as this injury has not been noticed in this portion of the United 
States, it seems more probable that our corn-worms are the progeny 
of moths which have flown hither from the south — probably of the 
third southern brood, and which had reached our State sometime in 
July. To the south of New York, in Southern Pennsylvania and Ohio, 
there may have been an earlier generation, proceeding from the second 
southern brood. In this manner, through successive broods, the 
northern progress may be presumed to have been made. 

The operations of the caterpillars in New Jersey, during the month 
of July (?), have been observed by Mrs. Mary Treat. She states as fol- 
lows: “ They ate into the staminate flowers of the corn before it tas- 
seled out, commencing their depredations while the tassels were still 
enfolded in the leaves. J have examined considerable corn, and in 
some gardens this worm has done much damage.” In a communi- 
cation under date of Aug. 25, 1869 (Amer. Hntomol., ii, p. 43), Mrs. 
Treat writes: “The other day I passed through a large field of corn, 
where the depredations of this worm were visible on almost every stalk. 
They had done the work weeks before, eating through the leaves while 
they were folded around the staminate flowers, before the ears had be- 
gun to make their appearance. It is difficult to find an ear free from 
their depredations.” 
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The caterpillars infesting the corn fields in New York during Octo- 
ber and November are of a later brood than those noticed above, al- 
though an earlier one may have escaped observation. The eggs which 
produced them were probably laid upon the young ears of corn near their 
~ tips, where the young caterpillar would be in position to reach the silk 

as soon asit developed. Upon 
Oy this they feed at first,and as their 
a desire for food becomes more 

fj ardent, they penetrate to the 
young kernels and devour them- 
The appearance of an ear of corn 
eaten by the caterpillar is rep- 
», resented in Fig. 28. When the 
Mf corn is in the milk, it seems to 
be. most palatable to them. 
They then burrow into and 
through the ears, often con- 
fining themselves to their api- 
cal portion. When the por- 
tion near the base is eaten, as 
shown in the figure, the cater- 
pillar has penetrated the husks 
through a round hole of a size 
barely large enough to admit 
the body, as seen in some ex- 
amples received by me from 
Ontario county. Occasionally 
the ear has been irregularly 
burrowed throughout its entire 
length.* Mould often follows 
the attack, to the serious detri- 
ment of the corn; and other in- 
sects are attracted,and continue 
the work that the corn-worm 
had commenced. 

Not only is the corn eaten 
while in the milk, but the nearly 
mature caterpillars are capable 
of continuing their feeding 
even after it has become quite 
hard, as shown by caterpillars 
which TJ have fed in confine- 





Fig. 28.—Corn eaten by the corn-worm; also 
the caterpillar at different stages of growth, the ment, and as recorded by Prof, 
pupa, the cocoon of earth and silk, and the moth . 
at rest (Riley). Claypole (doc. cit.). 








* Forty-first Ann, Rept. N. ¥. St. Agricul. Soc. for 1881 (1882), p. 153. 
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Its Occurrence in New York. 


Subsequent to the announcement of the appearance of this insect at 
South Bristol, Ontario county, information was received by me of its 
injuries in other towns of the county, in Livingston county (Country 
Gentleman of Nov. 24th), and in Albany and Schoharie counties. It 
has probably been distributed over all of the southern and middle por- 
tions of the State. Happening to mention toa friend in Albany the 
interesting occurrence of this southern species in the State of New 
York, he recalled the fact that some green corn which had been pur- 
chased perhaps two weeks previously for his table was found unfit for 
use from the gnawing of caterpillars contained within the husks. Be- 
lieving them to be identical with examples of the corn-worm which I 
was able to show him, he proposed to verify their identity. A severe 
frost had cut off the green corn in the vicinity of Albany, and com- 
paratively few lots of surplus stock could be found at this date 
(Noy. 1st), at the vegetable stands and groceries, but in every one ex- 
amined, the injuries were discovered in a large proportion of the cars: 
in some of them dead caterpillars were lying within the husks (with 
some still living), which had doubtless been killed by the frost. It 
could not be learned that this attack upon corn in the neighborhood 
of Albany had been previously noticed. It is strange that depreda- 
tions so general and so extensive as were these, could exist and still fail 
to arrest attention. 

The occurrence of this insect in injurious numbers in the State, for 
the first time, the past season, is undoubtedly the result of the unusually 
warm and dry summer and autumn months — conditions highly 
favorable to the increase of many of our insect pests, and to the exten- 
sion northwardly of southern forms. It had been numbered among 
New York species, and examples of the moth have been taken by col- 
lectors, although very rarely, in the extreme southern part of the State 
—on Long Island and elsewhere, but Ido not know of its having 
been seen abroad, so far north in the State as Albany. 

There need be no apprehension that the species will continue its in- 
juries to corn in our State. Experience elsewhere has shown that its 
northern extension is only exceptional, resulting from unusual con- 
ditions. Very many of the later caterpillars were killed by the eariy 
frosts, while those that had matured and entered the ground for 
pupation, will not, to any great extent, be able to withstand the severe 
cold of our northern winter. There may, therefore, be no survivors of 
the recent invaders, and whether they are to reappear the coming 
year in our corn-fields, may depend entirely upon the repetition of 
last summer’s heat and drought, and the attendant flight hither of 
moths from the south. 
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Remedies. 


Wherever this species occurs in large numbers, it seems to be prac- 
ticable, by the use of the proper means employed in time, to prevent its 
becoming very destructive. As in other injurious species which have 
more than one annual brood, it is of the greatest importance that the 
remedial measures should be directed against the insect at its earliest 
appearance. | 

Hand-picking.— Experience has shown that the “ corn-worm ” may 
be controlled by collecting by hand the caterpillars of the first brood 
and destroying them. Even within the ‘‘cotton-belt,” in Georgia, 
where it abounds, it has been found that when ‘ the corn was carefully 
‘wormed’ on two or three plantations, the boll-worms did not make their 
appearance that season on the cotton, notwithstanding that on neigh- 
boring plantations they committed great ravages.” Their presence in 
the stalks can readily be detected by the holes eaten into the leaves; 
and later, when they have migrated to the ear, their hiding places are 
shown by the eaten and blackened silk mingled with their excrementa. 
If the husks of such ears be partly opened at the top, the worm may 
be found and destroyed. 

Attracting by odor and drowning.— Another method which has 
given excellent results, where the insects occur abundantly, is to at- 
tract the moth when they are just from the pupa and before they have 
deposited their eggs, to a mixture of molasses and vinegar. The odor 
will draw them from quite a distance, and in their eagerness to feed 
upon the sweet substance, they are caught in it and drowned. As this 
method is equally serviceable for the capture of many of our injurious 
night-flying species, we quote the experience of Col. Sorsby, of Geor- 
gia, as given in the Patent Office Report (Agriculture), for the year 
1855 (p. 285):— 

“We procured eighteen common-sized dinner plates, into each of 
which we put half a gill of vinegar and molasses, previously prepared 
in the proportion of four parts of the former to one of the latter. 
These plates were set on small stakes or poles driven into the ground 
in the cotton field, one to about each three acres, and reaching a little 
above the cotton plant, with a six-inch square board tacked on the top 
to receive the plate. ‘These arrangements were made in the evening 
soon after the flies had made their appearance ; the next morning we 
found eighteen to thirty-five moths to each plate. The experiment was 
continued for five or six days, distributing the plates over the entire 
field ; each day’s success increasing [? decreasing], until the numbers 
were reduced to two or three moths to each plate, when it was aban- 
doned as being no longer worthy of the trouble. The crop that year 
was yery little injured by the boll-worm.” 
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Attracting to light.— Another method of collecting the moths is to 
attract them to lamps so constructed that the insects flying to them 
shall fall into a reservoir arranged for the purpose, where they will be 
destroyed, as illustrated in Fig. 38 on page . Many styles of lamps 
have been devised which have been experimented with by the U.S, 
Entomological Commission in the cotton-fields of the South, and illus- 
trated and explained in the Annual Reports of the Commission. The 
simplest form is that which is constructed as a torch, the oil reservoir 
being soldered to the center of a broad tin dish containing water with 
a small quantity of kerosene oil floating upon it, and fastened on the 
top of a stake thrust in the ground. 


Benefit of Destroying the First Brood. 

To illustrate the great importance of destroying the insects which 
would produce the first brood of a many brooded species, and the ease — 
with which subsequent multiplication may at this time be prevented, 
we present the following calculation, showing the results which would 
follow the above experiments conducted for a single night, wpon the 
supposition that each female of five successive broods* would have de- 
posited its full quota of eggs, and that each egg would have produced 
amoth. It is scarcely necessary to add that not even a near approach 
to such an entire exemption from loss in the four distinct stages of in- 
sect life can ever occur in nature. 

The average number of moths to a plate, as given above, being twenty- 
six, the entire number captured during the night would have been 
four hundred and sixty-eight. Assuming one-half of these to have been 
females, and each to contain five hundred eggs,+ the caterpillars of the 
first brood would number one hundred and seventeen thousand. By the 
same method of calculation, we have for the second brood, twenty-nine 
and a quarter millions of caterpillars ; and continuing the computation 
until we reach the fifth and last brood, we have the amazing number 
of 457,031,250,000,000 caterpillars, or exceeding four hundred and 
fifty-seven trillions. 

To present this computation in a more convenient and comprehen- 
sible form, — under the above conditions and by the same progressive in- 
crease, a corn-moth emerging from its pupa in May would be repre- 
sented by a progeny of nearly two trillions of caterpillars (1,953,125,- 
000,000) in its last annual brood in November, —a number fourteen 
hundred times greater than that of the entire human population (as 
estimated) of the globe. 


*In all but the extreme southern portion of the cotton-belt, there are, normally, five an- 
nual broods —the last appearing early in September, In exceptionally fine seasons, it is 
probable that there is also a sixth brood. (Rept. Commis. <Agricul., for the year 1879, p. 
342.) 

+A boll-worm moth, dissected by Dr. Jno. Gamble, contained upwards of five hundred 
eggs (Glover — Rept. Commis. Pat. (Agricul.), for 1855, p. 282). 
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Crambus yvulgivagellus Clemens. 
The Vagabond Crambus. 


Order LEPIDOPTERA ; Family PYRALID&. 


CLEMENS: in Proc. Acad, Nat. Sci. Phila., 1860, p. 203 (original description). 

ZeLuerR: Beitr. Kennt, nordamer. Nachtf., i, 1872, p. 93 (539), (comparative ob- 
servations, as (. chalybirostris). 

Grote: in Canad. Entomol., xii, 1880, p. 17 (Vancouver locality) ; Ib., p. 79, (list 
of Crambus species). 

LINTNER: in Alb. Eve. Journ., of May 28, 188i* (ravages of ‘‘ army-worm ”); Ib., 
of July 1 (Crambus species and WV. violans); Ib., of Sept. 8 (cocoons, 
imago, and predictions) ; Courier and Freeman [Potsdam, N. Y.], of May 
26 (distribution, alarm, etc.); St. Lawrence Repub., of June 8 (ravages, 
habits, ete., with WV. violins); Ib., of Sept. 14 (eggs and moths); Ib., of 
Sept. 28 (reprint from Ogs. Daily Journ., of Sept. 21); The Husband- 
man [Elmira, N. Y.],of Sept. 14 (ravages, habits, description, transfor- 
mations, etc.); Ogdensburg [N. Y.]| Daily Journ., of Sept. 21 (remedies 
proposed) ; Count. Gent. [Albany, N. Y.], of June 2, xlvi, p. 35) (from 
Alb. Eve. Journ., of May 28); Ib., of June 9 (identified as 1. violans) ; 
Ib., of Sept. 29 (abundance, predictions, etc.). 

——: in Cincinnati Commercial, of Aug. 20; Cin. Daily Gazette, of Aug: 20; 
Science [N. Y. city], of Oct. 1, ii, p. 467 (abstracts of paper at A. A. A, 
8.). 

ADAMs : in Watertown [N. Y.] Daily Times, of Aug. 22 (history, etc.). 

Rey: in Amer. Nat., xv, p. 574 (associated with V. violans); Ib., p. 750; Ib., 
p- 914 (abundance, description, and eggs). 

SAUNDERS: in Canad. Entomol., xiii, pp. 181-3, 199, 200; in Ann. Rept. Ent. 
Soc. Ontario, for 1881-1882, (1882), pp. 6, 13 (general notice). 

RILEY; in Ann. Rept. Commis. Agricul. for 1881-1882, (1882), pp. 179-183 (injury, 
natural history, description, remedies, and bibliography). 


The history herewith presented of the insect which suddenly ap- 
peared in such countless numbers in the pastures and meadows of 
Northern New York the past year (1881) is of such unusual in- 
terest, from the extent of its distribution, its serious rayages, the 
alarm excited by its advent, the probability of its recurrence, and also 
as affording an illustration of a pnenomenon not unfrequently ob- 
served by entomologists — of the sudden multiplication of a hitherto 
harmless insect into formidable and destructive hosts — that no 
apology is required for presenting it in more than ordinary detail, or 
for the repetition of much that has been already published by me (see 
references above) in several newspapers and other journals. 


First Notice of its Occurrence. 

On the 18th of May last, letters were received by me from Potsdam, 
N. Y., and also by Mr. T. L. Harison, Secretary of the State Agricul- 
tural Society, announcing a formidable invasion of the grass-lands 
of several of the towns of St. Lawrence county by the army-worm. 


*All the following citations (except the last two) are of the same year (1881). 
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The ravages had only been observed during the preceding ten days, 
but already had they increased to such magnitude that many exten- 
sive pastures had been completely ruined. The entire destruction of 
both the pastures and meadows was threatened, and serious detriment 
to the important dairy interests of the northern counties of the State 
was anticipated. My advice was asked as to the best means of arrest- 
ing the ravages. I had never witnessed an army-worm invasion, for- 
tunately of rare occurrence in the State of New York, and as the pres- 
ent one seemed to promise unusual interest from its northern locality 
and early period of the year, I left Albany on the evening of the re- 
ception of the above information, in company with Secretary Harison, 
that, efter personal observation, I might return more satisfactory re- 
plies to the inquiries addressed to me. 


Narrative of its Observation. 

Inquiries made at Rouse’s Point, Clinton Co.— the extreme north- 
easterly portion of the State—failed to elicit any information of an 
attack in that vicinity. Our route thence, via the Ogdensburg and 
Lake Champlain railroad, traversed, for the most part, the wild and 
uncultivated parts of Clinton and Franklin counties, where but little 
grass occurred to invite grass-feeding insects. Leaving the railroad at 
Madrid, St. Lawrence county, and proceeding southward, the appear- 
ance of a pasture two miles from the station, on the farm of Mr. Fay, 
gave indication of attack such as had been described to us. Upon ex- 
amining several brown patches, it was found that the grass had been 
closely eaten off, and slowly traveling over the surface were anumber 
of apparently sickly caterpillars, which were evidently the authors of 
the injury. In one low, wet spot, a large number of dead caterpillars 
were lying on the ground. Perhaps twenty-five could have been 
counted in an area of a square foot, which, from their condition, we 
believed to have been killed by the heavy rains of the three preceding 
days. In the entire absence of caterpillars feeding, it was questioned 
if the attack had been arrested by weather unfavorable to them, or had 
they been otherwise destroyed. A well- 
known “caterpillar-hunter” was present in 
unusual numbers, and had undoubtedly 
rendered good service in checking the dep- 
redations, for under one small stone 
turned up we found no less than five of 
the pretty Carabid beetle, Calosoma cali- 
dum (Fabr.) —a valued ally in our warfare 
against the hosts of injurious insects. That 
it may be recognized and protected when- 
ever discovered (together with other spe- 

Fic. Aare Gene aie cies of the genus and family, nearly all of 
slightly enlarged, with further en- which have similar predaceous habits, and 


evant, Se ee uatte very important agents in checking the 
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excessive increase of our insect enemies, and of which it may serve as 
a representative form), it is shown in the accompanying figure. 

Observations at Morley.—In many of the pastures lying upon the 
road to Morley, patches, some of considerable extent, were seen where 
the grass had been destroyed, as we were told, during the past week. 
On entering Morley, a long stretch of a number of acres of pasture 
land sloping down to the west bank of Grass river was pointed out to 
us as an infested district. No shade of green could be seen upon it, 
and it looked, at the distance, like a barren, sandy surface. Upon 
reaching the residence of Secretary Harison, the unwelcome intelli- 
gence was communicated to him that the “worm” had made its ap- 
pearance in his pastures. An examination of them showed their dep- 
redations, not extensive, but quite unmistakable, on many of the 
little knolls where most of the grass had been eaten off nearly to the 
crown, leaving only the dead and bleached blades of last year’s growth. 
A few caterpillars were discovered here, by turning over stones and 
pieces of decayed wood, but none were seen feeding or in travel. 

The farms of Mr. Lorenzo Fenton and Mr. John Rutheford were next 
visited, where the ‘‘ worms” had been reported in force. Upon each 
of these, several acres of elevated pasture land were almost as brown as. 
in mid-winter, or, if showing any living vegetation, it was only sorrel or 
some other wild growth. Two weeks previous the same fields were 
entirely green and already affording fair pasturage. It was a strange 
sight to see these desolated fields—some having only portions de- 
stroyed, but the browned areas daily enlarging — and almost an entire 
absence of the destroying agents. We were told that the caterpillars 
were in the ground, and that large numbers could be taken from 
every piece of sod lifted in a certain portion of the field. We examined 
the place, which was almost stripped of its grass, but only a few larve 
were found in the sod. ‘The interesting discovery, however, was here 
made of the subterranean retreat of the caterpillar, at about a half-inch 
beneath the surface, within a tube closely investing its body, composed 
of fresh bits of green grass, closely compacted and fastened together 
by silken threads, which at first sight seemed to be excrementa, but 
on closer examination showed unaltered vegetable structure.* Pas- 
sages from the surface of the ground seemed to lead to the cases, and 
it appeared to us that they might serve for the abode of the caterpillar 
during the day, which they would leave for feeding above ground at night, 
It was stated to us, but on rather doubtful authority, that the cater- 
pillars had been observed feeding in the day-time, when cautiously ap- 





*The correctness of this observation has been questioned, and the material of the 
case pronounced excrementa. Its true character can be determined beyond dispute an- 
other season. 


LG 
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proached, but as soon as alarmed they quickly withdrew beneath the 
surface. 

Observations at Potsdam.—I next visited Potsdam, St. Lawrence 
county, where the ‘“‘worm” was reported as very abundant, and 
as having been very destructive. The reports had not been at all 
exaggerated. Hundreds of acres of pasturage in the town of Potsdam 
had been destroyed, and not a single farm, it was believed, had escaped 
attack. Under the kind escort of Mr. KE. Clarkson, I was able to ex- 
amine the pastures and meadows upon several of the farms where the 
injuries had been the most severe. My observations upon the farm of 
Mr. L, Benson may serve to give an idea of the seriousness of these in- 
juries, not much exceeding what was seen by me elsewhere. An upland 
pasture, containing fifty acres, which, ten days previous to my visit, had 
afforded good pasturage, was now entirely brown. No grass could be 
seen in glancing over its whole extent, except over a narrow strip 
which had been used as a roadway when farming purposes necvssitated 
occasional passing from one field to another. This, from some un- 
known cause, had remained green.* Upon stooping down and care- 
fully examining the surface, amongst the sorrel and other weeds which 
had not been eaten, an occasional blade of grass, overlooked by the 
caterpillars, could be discovered, averaging perhaps one blade to the 
square foot, so completely had the grass been destroyed. Hundreds of 
dead and dried, or nearly dead larvee, attached to stems and stalks 
of weeds, or last year’s grass, at a height of from six to twelve inches 
above the ground, could be seen at one glance of the eye, by placing 
the head near the ground and looking over the field. In all proba- 
bility most of these were victims to starvation, and not to parasitism, 
as at first thought, for no parasites were subsequently obtained from 
a large collection made of them. 

A meadow belonging to Mr. Benson, adjoining the above pasture, 
and bearing a fine growth of grass, was seen to present a few spots 
having a suspicious appearance. One of these was examined, and ina 
small piece of sod six inches square cut by a spade, about twenty of the 
caterpillars were found, several of which (perhaps all, previous to their 
disturbance by tearing the sod apart) were contained in the green 
tubular cases previously mentioned. Asa test of the distribution of 
the caterpillars throughout the meadow, pieces of sod were taken up 
at random in several places, by walking two or three rods with closed 
eyes and then inserting the spade in the ground. In each instance, 
larvee were discovered. In view of this discovery, not previously sus- 
pected, Mr. Benson proposed at once turning in his stock and feeding. 
off the grass before it should meet with the destruction to which it 











*Perhaps the larve had found the soil too much compacted from even the moderate 
amount of travel over it, to permit of its penetration for the construction of their subter- 
ranean galleries. 
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seemed doomed. I counseled a delay of a few days, until some ex- 
periments could be made of means which might perhaps prevent far- 
ther depredations. It was suggested that strips of about ten feet in 
width should be staked off in the meadow, and that some harmless 
substance (not daring to recommend poisonous ones on meadow land), 
which might render the grass unpalatable for food to the larve, be 
scattered over each strip. Upon one plaster might be used, upon the 
next lime, upon another ashes, on another salt, and on a fifth road- 
dust. These applications were to be made when the grass was wet 
with rain or dew, and renewed if washed away by the rain. The rela- 
tive effect of the several applications was to be noticed, and if effect- 
ual in arresting the depredations, that which gave the best result 
should be employed at large. 

Upon another farm, that of Mr. R. C. Green, I examined a side-hill 
pasture of several acres, of which about two acres had been destroyed. 
A line separating this portion from the uninjured part, running down 
the hill, was distinctly traceable, but no cause for its existence could 
be discovered, either in the character of the soil or conformation of the 
ground. Perhaps it marked but a temporary limit, which may have 
shown an advance the following day. Another field below, on quite 
low ground, was so entirely browned that I could not convince those 
with me that it had not been winter-killed, until by stooping down 
and parting the dead grass of the preceding year, I was able to point 
out a thick growth of new grass closely eaten to the surface of the 
ground. 


Characteristics of the Attack. 


Several interesting features characterized this attack. It wasin most 
instances observed first on upland and old pastures, — differing in this 
particular from the invasions of the northern army-worm, Leucania 
unipuncta, which ordinarily commences on low grass lands, working 
thence upward. 

Its progress was remarkably rapid. A brown patch first observed in 
a pasture would rapidly extend its area, and often embrace the entire 
field in from ten to twelve days. Whether this was the result of the 
spreading of the larve from certain points where the eggs had been 
deposited, or the unequal hatching of the eggs distributed over entire 
fields, as influenced by various conditions of warmth, moisture, etc., I 
could not ascertain, for the brief time which I was able to devote to 
my observations did not permit of the detection of the eggs or their 
empty shells. 

The secrecy with which the depredations were conducted was un- 
usual and surprising. The extension of the infested areas could be ob- 
served from day to day, seemingly as causeless as a blight. Only a few 
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persons had seen the larve, and fewer still had witnessed their feeding. 
They were, for the above reasons, believed to be nocturnal feeders. An 
informant, who had observed the movement of a blade of grass, which, 
retaining its attachment to the root, had its tip bent downward and 
carried into a hole in the ground, inclined to the belief that most of 
the feeding, and all of that done during the day, was subterraneous, the 
larva gradually drawing the blade in its concealed retreat as it fed 
upon it. Objections to this theory were found in that the grass was 
usually eaten closely down to the crown of the root, and that holes in 
the soil which should Jead to such retreats were very rarely seen. 


Local Gatherings of Caterpillars, 

No migration, like the hunger-impelled marches of the army-worm 
had been seen, or any common progressive movement of the caterpil- 
lars. In two instances, as narrated to me, immense numbers were ob-. 
served in assemblages so large as to give countenance to the prevalent 
idea of an army-worm invasion. In both cases they had collected 
about the base and upon the trunk of a tree (a maple and an oak), to 
the height of two or three feet above the ground. They not only en- 
tirely covered the surface, but were piled upon one another so that, as 
stated, they could have been scooped up by handfuls. This occurred 
at Potsdam, three days previous to my visit to the place. That I 
might, if possible, verify these statements, I visited one of the locali- 
ties of these gatnerings, on the farm of Mr. L. D. Partridge, upon an 
island in the Raquette river. The caterpillars had evidently been 
here in force, for all the grass upon the island had been eaten. The 
oak tree which had been mentioned as the gathering point was readily 
found, as it was the only oak in the field. It was evident that their 
number had not been misrepresented, for the trunk was found en- 
veloped to a height of eighteen inches, with a firm web of silk which 
had been spun by the hosts of larvee, as was also a decayed stump of 
about two feet in height, standing a few inches from the tree. Upon 
the upper surface of a prostrate log adjacent, and extending thence a 
short distance over the ground in Fi direction of the tree was a simi- 
lar web, and some large stones lying at the base of the tree were also 
coated in the same manner. The web, especially that upon the tree, 
was of so firm a texture that it could be stripped from the bark in a 
continuous sheet like a piece of woven silk. There were no excrementa 
mingled with it. Throughout the sheet were iittle openings of various 
sizes, averaging perhaps one-fourth of an inch, for which I was unable 
to account. They could not have been places of egress, for the con- 
struction of the web clearly did not permit of such immense numbers of 
caterpillars as were necessary to its formation, to have been massed 
beneath it. | 
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A few stragglers of this host had been left behind and were aim- 
lessly, it appeared, traveling slowly over the web. They weresecured 
and, on comparison, were ascertained to be identical with those which 
I had elsewhere observed. The object of the assemblage at this par- 
ticular point can only be conjectured. It was not for feeding, for the 
closest scrutiny failed to give evidence that the Jarve had ascended 
the tree even to the height of the lower branches. It is possible that 
there may have been a migration at this time and place from the deso- 
lated pasture, and the shade of this, the only large tree in the vicinity, 
may have been sought as an agreeable refuge from the hot sun sud- 
denly appearing after one of the ‘‘ April showers ” which characterized 
this portion of the month of May. 


Alarm Excited by the Attack. 


As previously stated, the insect —the abundance and the ravages of 
which have been recounted — was generally accepted, throughout the 
district invaded, as the “army-worm.” ‘The local papers contained 
notices of its appearance at different points, and gave statements of 
the number of acres of grass already destroyed on several farms. The 
Courier and Freeman, of Potsdam, of May 26th, in an extended notice 
which it gives, states: “So far as we have heard, farmers are making 
no general effort to check the pest. An occasional furrow is turned 
or a piece of land rolled, but no combined and effective work is being 
done.” The editor records sales of cattle that had been made in the 
vicinity, during the week, of ninety-four head, at low prices quoted, in 
anticipation of the entire destruction of grass in both pastures and 
meadows. Long extracts were made from the writings of Dr. Fitch 
and Prof. Riley, of the appearance and habits of the army-worm with 
methods for fighting it, so that it might be properly met when the 
existing demonstration should have developed into those migratory 
armies of which such graphic accounts have been given. Throughout 
St. Lawrence county, where the ravages had been the most serious, 
general consternation prevailed, not confined to agriculturists, for 
there was well-founded apprehension that every lawn and grass-plot 
would be invaded. It became the common topic of village conversa- 
tion. Ata meeting of the Ogdensburg Board of Trade, on the 23d of 
May, resolutions were passed, requesting from the State Entomologist 
such information and recommendations as might be of service to the 
' farmers and the public generally. The Secretary wrote at this time: 
“‘ Hundreds of acres in the towns of Oswegatchie, Lisbon and Morris- 
town are completely ruined. Ifan army of Rebels or Fenians had in- 
vaded our frontier, the people could not have been more excited than 
just now over the ravages of this pest. Time can only tell what dam- 
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age St. Lawrence county may be obliged to sustain on its account. 
Acres of pasture can be seen without a spear of grass upon them.” 


Description of the Caterpillar. 

The caterpillars which I collected in the towns of Morley and Pots- 
dam, and which I saw at those places slowly traveling over the herb- 
age, lying dead upon the ground, attached to spears of dead grasses, 
or taken from their retreats among the roots of the grass, 
were, beyond doubt, the authors of the above-noticed rav- 
ages, although at no time detected in the work. Their ap- 
pearance is shown in Fig. 30, and may be described as fol- 
lows: They were of a slender, cylindrical form with the 
normal number of legs—sixteen. Their color was usu- 
ally sordid or obscure greenish, with a shining black head 
of rather more than one-half the diameter of the body, and 
the upper part of the following segment, brown. Their 
markings were in spots, and not in lines. On the upper 
side of the principal segments (differing always on the 
front ones) there were four glassy, slightly elevated, brown 
spots, each bearing a black hair of about the length of one- 
third the diameter of the body; of these the anterior pair 
of each segment are broadly oval and two-dotted, the outer 
Gaeeriee dot having the hair, and the posterior pair elongate-ellipti- 
the Vagabond cal with the hair upon its outer portion. On the side of 
Crambus— the body, immediately over the small black spiracle or 


CRAMBUS VUL- : ‘ ? ; 
GIVAGELLUS— breathing-pore is a subtriangular brown spot (also bearing 


twice the nat- ; 

ural size. a hair), an arm from which extends downward behind the 

spiracle, partly surrounding it. Beneath the spiracle is a less conspicu- 
ous, elongate-oval, brown spot, in which are two short hairs. Below 

and somewhat back of these is an oblique-oval, brown spot with a long 
hair. Still downward and directly over the base of the prolegs is an 

obscure crescentiform spot, in which some black points (four or more), 

bear minute, blackish hairs. The joints of the thoracic legs are 

marked with brown outwardly, and the plante of the prolegs (the small 

prehensile hooks encircling their tips) are blackish.* The average 

length of the larvae was about three-fourths of an inch. It was sub- 

sequently found that they had at this time about attained maturity. 





The Species not Determined at the Time. 
I was unable, at the time of my visit, to determine whether or not 
the depredator was that of Leucania wnipuncta. If that species, it 





*The details of this description and the figure are from alcoholic examples. 
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differed greatly from its appearance at maturity, in not showing the 
characteristic stripes and in other particulars. But I had never seen the 
latter in its immature stages,—the published descriptions were not 
sufficiently full to remove all doubt, —and from the small size of the 
former, two moltings would be required in order to attain to the mature 
size of the army-worm, and even in a single molting very great change 
in appearance and form is often developed. The observed habits dif- 
fered in important particulars from those ascribed to that species, 
and, above all, the time was nearly two months in advance of the 
proper season for its presence in Northern New York. Moreover, I 
could find no record of its occurrence in destructive numbers in that 
portion of our State, which lies outside of the limits of its serious ray- , 
ages in the map given by Dr. Packard.* 


Observed in Jefferson and Oswego Counties, 


On my return from Potsdam, via the Rome, Watertown, and Ogdens- 
burg railroad, the ravages of the caterpillars could be readily detected 
from the windows of the moving train at various places in St. Lawrence, 
Jefferson, and Oswego counties, by the brown patches, usually of small 
extent, on knolls and in the more elevated portions of the pastures 
bordering the road. Near Richville, several large infested patches were 
seen. None were noticed at Keen’s Station. At about a mile south 
of Sanford’s Corners, in Jefferson county, and continuing for some 
distance farther, traces of the attack were visible in small browned 
spots in the pastures. Within about two miles of Watertown, it be- 
came quite noticeable, and for afew miles beyond, several pastures 
showed the higher portions infested, anda grain field was also believed 
to be suffering from it. It was again noticed as we approached Adam’s 
Center, and after leaving Sandy Creek, in Oswego county. South of 
this point, it was suspected in places, but I could not be positive of its 
presence. 


Additional Collections of Larve at Potsdam. 


A number of the larve which I had collected were placed in a box 
with sod, and brought home with me. They were objects of interest 
to many of my fellow passengers en route, as the hitherto unrecognized 
authors of the injuries with which they were familiar. The larvee 
proved difficult to rear in confinement, and although as near an ap- 
, proach as was convenient to their natural condition was given them, 
most of them died within a few days; afew escaped. ‘Two of their 

cocoons only were subsequently taken from the sod. One of the cater- 








* Ninth Ann. Rept. U. S. Geolog.-Geograph. Surv. Terr., for 1875 (1877), map 8. 
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pillars, after the death of the larger number, was removed and placed in 
a separate box, with some blades of grass for food. Here it shortly 
went into the pupal state within the grass, without forming a cocoon, 
and after sixteen days of pupation disclosed its imago, which proved to 
be Crambus exsiccatus. 

In consideration of the poor success attending my attempts at rear- 
ing the larve, I wrote toa friend at Potsdam, requesting additional 
examples at their present more advanced stage. A large number were 
collected from beneath sticks, pieces of rails, leaves, stones, dried ex- 
crements, etc., and sent to me. They presented quite a different appear- 
ance from the previous collections, but the difference was ascribed to ad- 
. ditional moltings. They, however, proved to be a distinct species — one 
of the Noctuide, known as Nephelodes violans, the caterpillars of which 
had been named by Prof. Riley as the bronze-colored cut-worm. 


Cessation of the Ravages. 


My visit to St. Lawrence county must have been at about the time 
of the greatest depredations of the caterpillars, perhaps a little later 
for from that time they seemed to diminish: by the 25th of May they 
were nearly completed, and by the end of the month itis thought that 
they had entirely ceased. Reports published in the St. Lawrence Re- 
publican from several of the county towns, under date of June 6th and 
7th, mention their disappearance, and that the pastures which had 
been eaten off were beginning to look green again —a gratifying evi- 
dence that the roots had not been injured. 


Abundance of Cocoons, at Watertown, N. Y. 


On the 1st of July, a communication was received from Mr. J. Q. 
Adams, of Watertown, N. Y., accompanied by material which gave the 
first clue to the identification of this destructive pest. It undoubtedly 
belonged to the Pyralide. Its injuries had not been so serious in Jef- 
ferson county as in St. Lawrence, yet in a pasture near Water- 
town which had been infested by them, its cocoons occurred so numer- 
ously, that a half-dozen could be taken from a piece of sod of the size 
of one’s hand. The cocoons were found with one end (the more loosely 
constructed one) at the surface of the ground, and the other perpen- 
dicularly beneath it among the roots of the grasses. A hundred or 
more of these cocoons were kindly sent to me by Mr. Adams. Those 
that I opened for examination confirmed the statement of Mr. Adams _ 
that the transformation to the pupal state had not yet taken place, al- 
though the cocoons had been formed at least a month before. 

The caterpillars which they contained were identical with my Pots- 
dam alcoholic examples, although notably of a paler color than were 
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those in nature — the result, doubtless, of their long exclusion from the 
light during their cocoonage. They gave no evidence of having been 
parasitized, but were, to all appearance, in a healthy condition, dis- 
playing, when disturbed in their retreats, a facility of locomotion fully 
equal to that manifested during their active stage of six weeks before- 


The Cocoon. 


The general appearance of the cocoon is represented in Higasle pit 
however varies considerably in size and form. ‘The fig- 
ure is taken from one of the largest size, while others are 
but half so large. The average of thirty examples gives 
a length of 0.9 inch, and a diameter at the broadest 
part of 0.24 inch. The shape is subcylindrical, but vary- 
ing from an almost uniform diameter, to an enlargement 

_ of the lower portion to twice the diameter of the upper 
part. ‘The interior consists of a closely spun sheet of 
silk, to which is connected the rather thin outer cover- 

die 1 Earth ing of earth, mixed with the finer rootlets of the grass. 

ocoon of Cram- 


pus vutervaceL- Nearly all the cocoons show curvature similar to that 


LuUs, — natural : 
size. represented in the figure. 





Delayed Pupation. 


Early in July (precise date not noted), upon opening several of the 
cocoons for examination, the caterpillars were found within them still 
unchanged, although they had at this time been in this inactive state 
for a period of from one and a half to twomonths. The change to the 
pupa state in the Lepidoptera usually takes place within a week after 
the caterpillar has made its cocoon. The delayed pupation of this 
species is an interesting feature in its life-history. A similar prolon- 
gation of the larval stage is well known to those who are in the habit 
of rearing Lepidoptera, to pertain to at least several species of the 
Ptilodonting among the Bombycide, which pass the winter in this 
condition, pupating only a short time before the disclosure of the 
imago in the spring.* It has also been observed in some species of the 
Noctuide as in Xylina antennata Walker (X. cinerea Riley), in which 
the larva lies unchanged in its earthern cocoon from June to Octo- 





*I have observed this frequently in (demasia coneinna (Sm.—Abb.) and in Calodasys 
unicornis (Sm.-Abb.). Dr. H. S. Jewett informs me that Cerura borealis [? occidentalis] 
makes cocoons late in summer and pupates the following spring ; and //eterocampa marina 
(Packard), after making its cocoon just below the surface of the earth or of bits of leaves, 
twigs, etc., lies dormant through the winter, and pupates in the spring. 

All the Notodontians (together with Zémacodes) remain a long time in their cocoons, or 
in earth, before turning to pupe (Harris, Hnt. Corr., p. 242). 


18 


138 FIRST ANNUAL REPORT OF THE STATE ENTOMOLOGIST. 


ber, until within a few days of its appearance asa moth.* I had never 
known it to occur among the Pyralide@, nor could any notice of its 
occurrence be found in a thorough search through the literature of the 
family, both European and American. Professor Riley, however, has 
informed me, that he had observed it in some species of Botys. That 
it was not a family characteristic, or that it does not necessarily control 
all the species of a numerous genus, appears in the fact above stated of 
the prompt transformation to the pupa and thence to the imago of 
Crambus exsiccatus — a species in which the larva so closely resembles 
those of which we are writing, that, when seen apart, it was believed to 
be the same. + 

On the 8th of August ten of (the cocoons were opened. Of these 
four were empty —the larve probably haying deserted them in con- 
sequence of the disturbance attending their removal from the soil and 
their transportation to me, for, when received, several of the larvee 
were wandering among the cocoons. ‘The other six cocoons contained 
pups; and the pupation of all the rest at this time was accepted, in 
preference to sacrificing a larger number in further examination. 


The Pupa, 
ee pupa, in each instance, was lying in the upper and loose end of 
‘the cocoon, in convenient position for its egress. Fig. 32 
shows its general appearance, but gives too great a Sa his 
breadth across its wing-cases. In length it measures from 
0.35 inch to 0.45 inch — average of six examples, 0.408 inch ; 
average greatest diameter, 0.1 inch. Its color is pale brown. 
The females are ovoid in form, with the segments showing 
indistinctly ; the males are cylindro-conical with well-defined 





Ee eat and rounded segments. Head-case projected at the tip, and 


C RAMBUS g : c : 5 
vrata. eye-cases prominent. Tips of wing-covers rounding over the 


ceuLus, segment, the inner wing-cover showing its margin over more 


enlarged. than three segments. The stigmata appear as minute tuber- 


cles. Anal tip, dark brown, blunt and slightly excavated beneath. 


The Species Determined. 
On the 6th of August the first moth was disclosed from my Water- 
town cocoons. Professor Riley, at Washington, had obtained examples 


*According to Mr. S. L. Elliot, of New York city, this species matures and enters the 
ground in June, where it remains as a larva until in October, when it pupates, and the 
moth is disclosed twenty days thereafter. 

+In some of the other orders, there are interesting cases of delayed pupation. In the 
Diptera, Diplosis tritici and ‘all the numerous willow gallgnats belonging to the same ge- 
nus [ Cecidomyia], remain in the larva state without eating all through the winter, and untila 
few weeks of the time when the perfect midge is destined to appear, ¢.e., with this particu- 
lar species [D. tritici], until some time in May (Walsh, Practical Entomologist, ii, 1867, p. 99). 

Among the Hymenoptera, Cimbex Americana, the largest of our saw-flies, occurring on 
the elm and willow, spins up in July and remains as a larva until the following spring. 
Tay, ib:, p: 101%) 
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two days before, from cocoons which he had also received from Water- 
town. It proved to be the species known as Crambus vulgivagellus 
Clemens, identical with that, it is believed by our best authorities, 
subsequently described by Professor Zeller, as Crambus chalybirostris. 
The interesting and perplexing question of the preceding three months 
—to which of our insect depredators was chargeable the ravages in 
Northern New York, more serious in the extent of territory embraced 
than an army-worm invasion —was decided. The new enemy — the 
latest addition to our list of formidable insect pests — was found to be a 
modest, inconspicuous, and hitherto unobtrusive Crambus. 

The species has been known to entomologists for many years. It has 
been rather a common insect, having had name and place in most of 
our collections. Nothing was known of its life-history, and it had 
never been recorded as in the slightest degree injurious. Now that it 
has so suddenly achieved notoriety, a popular name seems to be needed 
for it, for the use of those who would find it more convenient and 
agreeable than any of the class that they delight to stigmatize as 
‘‘jaw-breaking Latin names.” It is not always easy to select a com- 
mon name which shall be both correct and distinctive, especially in a 
group where there are many species almost identical in appearance and 
habits. In view of this difficulty existing in the present instance, we have 
resorted, as has often been done, to a translation of the scientific 
name, and have designated the species as the Vagabond Cram- 
bus. If there is ever satisfaction in a resort to objurgatory epithets, 
this one may afford to the farmer, who contemplates its fearful ray- 
ages in his pastures, a measure of relief akin to that which might be 
experienced in a free translation of the scientific name of the wasp, 
Vespa diabolica, by one who had just experienced its venomous sting. 


Family Characteristics. 


To those who are not familiar with that division of the pyralid ° 
moths to which this species belongs—the Crambide —it may be of 
interest to state that they are small moths, usually less than an inch 
in spread of wings, and presenting in general the following features: 
The antenne are thread-like; the palpi projecting like a beak for 
some distance in front of the head; body and legs long and slender ; 
the front wings are narrow and long and are often ornamented with 
dots and lines in silver or gold ; the hind wings are semicircular and 
plain, and in repose are folded like a fan under the front wings; both 
pairs, when the insect is at rest, are wrapped tightly around the body 
in cylindrical form. They frequent meadows and pastures during the 
latter part of summer, and when driven up by approaching footsteps, 
they fly for a short distance with a staccato flight, when they alight 


co 
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and hide beneath a leaf or upon a blade of grass, head downward, 
where, from their manner of folding their wings about them, they al- 
most escape observation. This attitude, at rest, is the explanation of 
the name ‘‘ Close-wings,” sometimes applied to them in England. 

Sixty-four species of North American Crambide are catalogued by 
Mr. Grote, more than half of which belong to the genus Crambus. A 
common termination which usage has authorized for their specific 
names, is el/us ; while in another division of the Pyralide, viz., Phy- 
cide, the termination of ed/a has been adopted, and in the remaining. 
divisions, Pyralidida, etc., alis (unfortunately shared by the Deltoides 
of the Noctuide). 


Abundance of the Moths. 


But few additional moths emerged from my cocoons prior to the 
15th of August; from that time to the 25th by far the larger number 
were disclosed. 

About the middle of August they were abundant in the localities 
where their caterpillars had swarmed in May. Under date of August 
19th, Mr. Adams wrote me from Watertown : ‘ The meadows and pas- 
tures are now filling up with the moths, and in places they fly out in 
small clouds.” In a communication to the Watertown Daily Times, 
of August 22d, he writes: “At this date, any farmer of the county 
can walk his meadow or pasture and drive up moths in countless 
numbers, or, in places, in a small cloud.” ‘This, it should be remem- 
bered, is from a locality where the injuries done were moderate, com- 
pared to portions of St. Lawrence county. They may, therefore, be 
presumed to have been much more abundant there, but my only in- 
formation relating to their appearance in that portion of the State is 
from Miss A. Clarkson, of Potsdam, who, under date of September 
6th, writes: “The moths for the last three weeks have been flying in 
quantities, though much more abundant a few weeks ago than now. 
At West Stockholm, a means was devised for destroying them. Barrels 
were placed in the fields with water, on which was poured kerosene 
which was set on fire. The moths were attracted to the light and 
vast numbers killed.” 


Professor Riley, in a notice of the species, in the American Natu- 
ralist of November last (p. 914), states: “The moth has been exces- 
sively abundant all over the Eastern States this year, and as Mr 
Henry Edwards informed us, proved a positive nuisance in collecting 
in the neighborhood of New York city.” 
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Description of the Moth. 


The moth, shown in Fig. 33, has a slender body, and measures, on 
an average, one inch across its expanded wings. Its front wings are 
of a dull, yellowish color, and are only marked 
with rows of blackish scales between the veins, and 
with a black dot at the end of each vein on the 
outer margin; the fringe of the wings has a 

Fig. 33.—The Vaga- golden reflection. The hind wings are pale yel- 
pond Crambus moth —  Jowish, with long, paler fringes. The thorax and 
Lus, natural size. abdomen are of the color of the wings. From the 
front of the head the two long, scaly palpi, folded together, project like 
a proboscis or beak, or, as in many cabinet specimens, diverge in a V, 
as in the figure. 

The original description by Dr. Clemens (doc. cit.) is as follows: 
“‘Labial palpi luteous, dark fuscous externally. Head and thorax 
luteous ; tegule with a fuscous stripe. Fore wings luteous, with nu- 
merous fuscous streaks in atoms along the veins, and two in the disk. 
Hind margin with a row of terminal black dots; cilia golden-hued. 
Hind wings yellowish ; cilia whitish.” 





The Eggs, 

From some of the moths from the Watertown cocoons which I had 
confined in a box with a piece of sod, eggs were obtained the last of 
August. Some of them were adhering slightly to the grass, but most 
of them were lying on the surface of the ground. It is, therefore, 
probable that the eggs are dropped at random in the grass— the 
larger number reaching the ground. At first they are of a pale yellow- 
green color, but later, as they approach the time for their hatching, 
they assume a pink shade. According to Professor Riley, who “found 
the egg-shells quite common in the earth of some sward, sent Septem- 
ber 12th, by Mr. Adams, from a field that had been devastated by the 
larve, the eggs are pale yellow when laid, but become orange after- 
ward; they are elongate-oval, very slightly broader at base than the 
top, and ribbed as in those of various butterflies, there being about 
twenty longitudinal, rather sharp ridges, and about thirty less marked 
transverse ones. The average length is 0.7mm. and diameter 0.3 
mm.”* 

*I am unable to reconcile with the above description some memoranda and rude figures 
that I had made of the egg, noting forty-four distinct longitudinal strie, and the height 
(figured as an oblate-spheroid) to the diameter as two to three. Can my memory be at 
fault in referring these notes to C. vulgivagellus? The egg of a British species, C. 
culmellus, is thus described: ‘ Elliptical, with an elongate depression on part of surface, 
very closely ribbed and finely reticulated ; when first laid it is of a whitish-straw tint, 


changing in two days to flesh color, again onwards to salmon color, and then to deep pink, 
when it begins to hatch,”’ 
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An enlarged view of the egg, represented in accordance with the 
above description, is given at g in Fig. 34, in connection with other 
phases of the insect. For the use of the figure, I am indebted to the 
Department of Agriculture at Washington, it having been one of the 
illustrations of the Report of the Entomologist for the year 1881-82. 








Fig. 84.-- CRAMBUS VULGIVAGELLUS: @, the larva; 4, the larval case in grass; ¢, the co- 
coon in the ground; d, the moth, a dark specimen; e, wing of a lighter specimen; /, the 
moth at rest; g, the egg enlarged, its natural size shown beside it. 


The Young Larve, 


Some of the eggs which I took on September 1st, from the sod, and 
placed in vials for convenience of observation, gave out their cater- 
pillars on the 7th. They were supplied from time to time with fresh 
and tender grass, in which they ate irregular holes, but without any: 
evidence of appetite. All but one died within two or three weeks. The 
single survivor, after feeding sparingly, at long intervals, underwent a 
molting about September 15th. The greater part of the time was 
passed at rest, and whenever the drying of a blade of grass gave it a 
cylindrical form, the hollow thus made was chosen for its resting place. 

The appearance of the young larva, a fortnight after its molting, 
when s0 little progress had been made in growth that it did not exceed 
one-tenth of an inch in length, was as follows : The head was elongate 
and shining black, with some white hairs projecting forward about one- 
half the length of its diameter; collar broad and shining black. Body 
dark brown, with a long lateral white hair on each segment, longer 
than those on the head and exceeding the diameter of the body; 
gradually tapering backward from the first segment; on each segments 
two subdorsal verrucose spots. 


Without farther progress, the larva died during the month — the 
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result, it is believed, of its not having been given the needed condi- 
tions for its hibernation. The period at which the hatching occurred, 
and the conduct of the larvee during the time that they were observed, 
leaves scarcely doubt that their habit, in nature, is to feed but sparingly 
during the autumn, and to pass through one or two moltings, after which 
they retire to suitable quarters for their hibernation, remaining in a 
lethargic state until the starting of the new grass in the spring fur- 
nishes them with food.* 


Present Condition of the Devastated Pastures, 


Through the kindness of Mr. Adams, Iam enabled to give the 
present appearance of the injured pastures in the vicinity of Water- 
town, N. Y. Under date of December 28th, he has written me: ‘‘'The 
effects of the late raid still show in the absence of any blades of grass 
of length. Every thing is cropped short, except in small bunches here 
and there where manure was dropped. The grass has shown greenness 
this fall to amuch less extent than would otherwise have been the case. 
There are evidently many dead roots as well as some live ones. Another 
raid in these pastures would probably prove fatal to the present sod.” 

It will be remembered that the depredations in Jefferson county 
were not nearly so serious as in St. Lawrence county. 


*Professor Riley has recently published in the Annual Report of the Department of 
Agriculture for the year 1881, observations made upon the young larve occurring in large 
numbers, in the District of Columbia. They are given here, as supplying an important part 
in the life-history of the species which I have endeavored to present :— 

“The larvee, if not too numerous, are difficult to find, on account of their nocturnal 
habits, but more particularly from their secluded mode of life. From the time of hatching 
to the assumption of the pupa state they remain nearly in the same spot. The newly- 
hatched larva spins a delicate white web, near or among the roots of the grass, and com- 
mences at once to feed upon the softer parts of some leaf near at hand, or to bore through 
the surrounding sheaths into the stem itself, near its base. Whenever they have settled 
they protect themselves by a delicate web, which they gradually cover with their greenish 
frass, forming a tube, in which they are entirely hidden from view. They are very slug- 
gish, and, if the tube be disturbed, curl up into a helix-like roll. As they increase in size, 
the tube is extended either upward, when upon the ground, or downward, if somewhat 
above the surface, and the opening is often lined with bits of green grass.” 

Some interesting observations upon the tube of the mature larva are also given in con- 
nection with the above :— 

‘« When the larva is full-grown its tube measures often, nearly 50 mm. (two inches) in 
length. A half-inch at the lower end is thicker than the rest, is rounded and closed, serving 
both as a retreat for the larva and as a receptacle for excrement. The upper or open end 
is usually very delicate, and is generally so constructed that if the larva is disturbed it 
closes entirely. When full-grown and ready to transform, the larva leaves its tube and 
commences to spin among the roots, and near or just beneath the surface of the ground, 
an elongate club-shaped cocoon, similar in appearance to the lower end of the larval tube. 
It is composed of smooth and delicate white silk, gummed over with earth. Both ends are 
rounded, the thicker end being about 6 mm. in diameter, and the narrow end about 4mm.”’ 
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Resumé of the Life-History of the Species. 


The following is a résumé of the history of Crambus vulgivagellus,. 
as it occurs in Northern New York, so far as we are prepared to give it; 

The eggs are deposited in dry upland pastures and meadows during 
the latter part of August, and hatch in about ten days. 

The young larve feed sparingly, and after one or two moltings they 
retire to winter quarters. 

The hibernated larvee commence feeding in the spring with the 
starting of the grass. When unusually numerous, their depredations 
attract attention during the second week in May, by rapidly-extending 
brown patches in pastures, from which the grass has been eaten down 
to the crown, but leaving the roots unharmed. 

Their principal food-plant is grass (June-grass preferred). They 
also eat oats and wheat. 

They feed principally by night, having rarely been seen engaged in 
feeding. : 

When not feeding, the larva occupies a cylindrical case or tube just 
beneath the surface of the ground, the upper portion of which is com- 
posed of bits of green grass cut for the purpose (possibly of excrementa), 
and fastened together by slight spinning. 

The depredations, when serious, are conspicuously noticeable when 
the larve are about three-fourths grown —about the middle of May. 

When nearly mature, the larve, from some unknown cause, some- 
times congregate in immense numbers on the trunks of trees, near the 
ground. 

When mature, about the 25th of May, they abandon their green 
cases, and build long and subcylindrical earthen cocoons, placed up- 
right in the ground just beneath the surface. 

They remain unchanged in the cocoons for two months or more, 
through June and July, when they transform to pupe. 

The pupal state continues for about two weeks. 

The moths commence to emerge during the first’ week in August, 
and are abundant about the 20th of August in pastures and meadows 
where the larve abounded. 

The larva is not subject to serious parasitic attack during its later 
stages; the proportion of parasites obtained from the cocoons is very 
small. In the earlier stages, continued rains, deficient food-supply, 
ants, and carabid beetles destroy many larve. 


Natural Enemies. 


It is not to be expected that the first year of insect attack should be 
marked by the presence of many natural enemies. Successive years at- 
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tract new foes, and continued observations bring them to our notice. 
Our long experience with the Colorado potato-beetle, Doryphora decem- 
lineata, has made us acquainted with at least twenty-five species of 
other insects which prey upon it, and many species of Vertebrates 
which also destroy it. Thus far, only Carabid beetles and different 
species of ants have been noticed among insects, as devouring 
the Crambus larve. Mr. Adams has seen many of the former, eagerly 
exploring the pastures of Watertown for their natural prey. He has 
also informed me that while digging for cocoons, several species of 
Ichneumons were observed by him, which he presumed were parasitic 
on the larve. From the large number of cocoons received from him, 
only two species of parasites have been obtained by me, and these in 
but three examples. 


LAMPRONOTA FRIGIDA Cresson.— The first of these has been kindly 
determined by Mr. Cresson as the species described 
by himas Lissonota frigida, in the Canadian En- 
tomologist for 1868, v.i, p. 36, but subsequently 
referred to the genus Lampronota, of Curtis (Trans. 
Am. Ent. Soc., iii, 1870, p. 161). It isshownin Fig. 
35. It belongs to the subfamily of Pimplarie of the 
Ichneumonidae, and its original description is as 
follows: ‘? Black, somewhat shining ; legs rufous, 
the coxze, trochanters and posterior tibiz and tarsi 
black ; middle tibize and tarsi sometimes dusky ; 
wings dusky hyaline, iridescent, nervures black, 
areolet small, petiolated ; abdomen shining at tip; 
ovipositor longer than body; body densely punc- 
en s aeaneiaiagts tured, most sparse on abdomen. Length 4 1-2 
Cramrus yureivacet- lines.” Hab. — Grimbsy, C. W. - 
Hea A Coe wings of the insect have not been faith- 
fully represented in the above figure, an enlarged drawing of them, 
made with a camera, is given in Fig. 36 7 
TacHina ? sp.—The second para- 
site, of which three examples were ob- 
tained, is a fly, belonging to the Zachi- 
nide. Of this family a large number of 
species are parasitic upon caterpillars, at- 
taching their eggs to the exterior of their 








: . . Fie. 86.—Wings of Lampronora 
body, not Inserting them, as do the FRIGIDA Cresson, enlarged from the 


Ichneumonide. The larve which soon natural size shown beside them. 
hatch from these eggs enter the caterpillar and feed upon it so slowly 
that it usually prepares for pupation, and frequently undergoes the 


19 
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change, before the maturity and final development of the Tachina 
flies. In appearance these flies resemble several of our common species 
of house-flies, having short and broad wings, stout and bristly bodies, 
and large eyes. Fig. 37 represents a species 
. of the family, Nemorwa leucanie Kirkp., 
1 which is of great benefit in checking the 
ravages of the army-worm, Leucania wni- 
puncta, for when the pest abounds it is 
usually accompanied by its parasite, which 
follows the hosts and deposits its eggs upon 
them near the head, as shown in the figure, 
Fig 87.-Nemor®a tuvcanra; the and causing the death of the larger num- 
larva, ly and pupariv 20/4" ber of the invading army. 
an army-worm, on which itis The Tachinid reared from the Crambus 
parasitic. : 
cocoons is one of the smallest that I have 
seen, surpassing but little the common house-fly, Musca domestica, in 
size. Its eyes are large; its thorax bluish, striped with black ; its ab- 
domen quite bristly and presenting changeable patches of gray and 
black as viewed in different lights. It has not been specifically deter- 
mined. Many of the species are so similar in appearance, and there 
appears to be so great a range of variation in a single species, that 
their correct determination, in some of the genera, is a very difficult 
task, involving an amount of study which has not been given to them. 
The above Tachina has given an illustration of secondary parasitism, 
which is always interesting, although not infrequently met with among 
the insects which prey upon one another. The Tachina fly, while 
destroying the Crambus, has, in its turn, been attacked and destroyed 
by a hymenopterous insect — one of the Chalcidide. Of the three 
Tachinid puparia found among the Crambus cocoons, one gave out the 
fly noticed above, from another a Chalcid emerged, and the third 
was discovered with a hole eaten in one end, through which the 
head and front pair of legs of another example of the same species was 
projecting, evidently caught and fastened by some means in the act of 
emerging, and dying in this position. 





PERILAMPUS VIOLACEOUS Dalm.— The Chalcid, as determined by 
Mr. L. O. Howard, is Perilampus violaceous Dalman, It is a beautiful 
little insect in its brilliant deep violet color throughout, except its dusky 
feet. Its short antenns, not so long as the transverse diameter of the head, 
are closely jointed. The head is short and broad, with ovate eyes, The— 
deeply punctured thorax is large, longer than the abdomen, protuber- 
ant, and ending in a blunt point behind. The abdomen is smooth, 
with short downy hairs, and is trigonate in form. The front wings 
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have a stout vein running into the costal margin at its middle, throw- 
ing off a short branch inwardly ; their expanse is 0.42 of an inch. 

The insect was found dead in the box with the cocoons and puparia, 
and it is not known, therefore, when it emerged. An example of the 
same species in my collection bears the label, ‘‘ May, 1875, from some 
lepidopterous pupa.” 

Cryptus MuNDUS Provancher.— A third parasite upon the Crambus 
is mentioned by Professor Riley,* as an undetermined Crypéus. It has 
recently been determined by Mr. Cresson as CL mundus. 


Probabilities of Future Attacks. 

Questions of great interest to those who have suffered from the 
recent depredations of this destructive insect, and to those who 
have been studying its history, are these: Will it reappear the coming 
season and repeat its injuries ? Will the injuries be largely increased, 
from the immense number of eggs that have been deposited by the 
“clouds” of moths ? Will the species hereafter continue as a serious 
grass-pest ? The first two of the above queries will have been practi- 
cally determined before these pages can reach the public ; and further- 
more, they are virtually covered by the last. 

Our knowledge of the history of this species compels us to look upon 
the recent demonstration as an exceptional one. It had never, so far 
as we know, occurred before, and the records of similar attacks by 
other species enable us to say that it will not necessarily be repeated 
the present year and in following years. Further, we may ven- 
ture to record our belief that they will not continue hereafter. Indeed, 
many years may pass before we shall see it again in injurious numbers. 
Had it been, as at first supposed, a visit from the “ army-worm,” we 
could have predicted that it would not recur the following year, for the 
immense hosts of that species are always attended by their parasitic 
foes which so effectually destroy them that it seems impossible that two 
“army-worm years” can follow, in the same locality. Unfortunately, 
the vagabond Crambus has not invited such parasitic attack. Predic- 
tions of its future, therefore, may only rest on probabilities. 

The immense numbers of this species in its recent occurrence was 
simply the result of a combination of circumstances which had not 
occurred before. For reasons unknown to us, all the conditions had 
been favorable to the development of the perfect insect. Of the eggs 
laid by the parent moths the preceding year, nearly all produced their 
young. ‘The tender larve were exempt from attack or disease during their 
autumnal growth. During their hibernation they escaped the mortality 
which ordinarily attends this stage; and the weather of early spring 








*Ann. keport of the Dept. of Agriculture for 1881, p. 181. 
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and other attendant circumstances were just that best adapted to their 
need. A combination existed, in which heat, cold, drouth, rain, dews, 
snow, frosts, other insect and animal life, were factors, in such asso- 
ciation, as, on the doctrine of chances, may not be again presented for 
many years to come. 

Were we to base an opinion upon seasonal conditions, we would 
predict that the unusual high temperature of the month of Decem- 
ber last, has been unfavorable to the lethargic repose, during the early 
winter-time, of the young Crambus caterpillars, which repose we believe 
to be essential to their safe hibernation; and that an almost entire ab- 
sence of snow has exposed them in their retreats to destruction from a 
prolonged activity of predaceous insects, from birds, and from other 
enemies. It seems, therefore, probable that from the above causes, the 
number of the hibernating brood has already been greatly reduced. 


Preventives and Remedies. 

Burning.— If grass lands which the Crambus has infested can be 
burned over, either by setting fire to straw scattered over them, or 
otherwise, in the late autumn or early spring, before the starting of 
the new growth, a large proportion of the caterpillars hibernating 
among the roots or blades of grass would be destroyed. 

Application of ashes, lime, plaster, dust, etc.— As soon as an exani- 
ination shows that the young caterpillars have commenced feeding in 
the spring, the recommendations made on page 131 should be resorted 
to and their efficacy tested. 

Rolling ge ile ground.— The question should be settled as soon as pos- 
sible, if the caterpillars feed only by night. 
This can be done where they are abundant, by 
an examination with a lantern. If nocturnal 
only, large numbers could be killed by rolling 
the ground after dark. 

Attracting and drowning.— The moths may 
be attracted to lights and destroyed — perhaps 
in larger numbers if a bait of molasses and 
vinegar or beer be used with the light. Fig. 38 
showsan arrangement which las been success- 
fully used for destroying similar insects, and 
which will doubtless prove serviceable with 
this species, as experiments at Potsdam have 
shown it to be readily drawn to light. A 
bright-burning lantern is placed upon a block 
of wood in the center of a pan containing the 
liquid for attracting and drowning the moths, 
Fic. 38. Lantern aN PAN, fastened to the top of a post or stake inserted 


f tt g killi - 
Sua artis oy ie ground, ‘The cost of such an arrange- 
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ment would be so inconsiderable that several lanterns might be used 
in each field. 

Deep plowing.— A recurrence of an attack in a pasture or meadow 
may be prevented by deep plowing in the autumn, at any time after 
the middle of September. The eggs or the young larve would be 
crushed or so deeply buried that their death must necessarily follow. 

Use of gas-lime.— It is believed that a liberal dressing of the pas- 
tures during autumn or winter with gas-lime (as suggested on page 53) 
of strength and quantity not sufficient to destroy the roots, will be 
very efficient in killing the young larve. 


Crambus exsiceatus Zeller. 


The Dried Crambus. 


Ord. LEPIDOPTERA: Fam. PYRALID&. 
ZELLER: Chilonidarumet Crambidarum gen. et spec.; in Programm der Koenig. 
Realschule in Meseritz, 1863, pp. 37,38 no. 88. 
LINTNER: in Alb, Eve. Journ., of July 1,1881 ; in Husbandman [Elmira, N. Y.], 
Sept. 14, 1881; in Science [N. Y. City], for Oct. 1881, ii, p. 467. 
RiveEy: in American Naturalist, Sept. 1881, p 750 (mention). 
GROTE: in Canad, Entomol., xii, 1880, p. 78 (habitat). 

The caterpillar of this species, of which the moth is represented in 
Fig. 39, was collected in St. Lawrence county, N. Y., on or about the 
. 20th of May, in company with exam- 
ples of Crambus vulgivagellus, which 
abounded then in the pastures of 
Northern New York, as noticed in the 
preceding pages. The larvee collected 
at that time were not observed with 





J Fic. 39 — CramBus EXSICCATUS —twice 
its natural size. sufficient care to detect more than 


two species (those subsequently ascertained to be C. vulgivagellus and 
Nephelodes violans), but it is probable that but little difference could 
have been detected between the two Crambids. They were confined 
in a box with sod, and a few days thereafter, when anumber had died, 
and all but two or three had disappeared from the blades of grass, one 
of the lurve, not distinguishable at the time from the others, was re- 
moved to a small tin box with some tender grass for its food. It ate 
but little after its confinement, for on the 31st of May, it was found 
to have made a slight cocoon between the blades of grass, of so few 
threads that it could be distinctly seen in its somewhat contracted 
form, indicating approaching pupation. It was observed daily, and 
on the 20th of June it had thrown off its caterpillar covering and 
changed to its pupal state. The cocoon, if such it might be called, 
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was so slight that the pupa, unattached, rolled from its shelter while 
being examined, and was easily replaced. 

The pupa is three-eighths of an inch long by rather more than one- 
third as broad. Its color is reddish-brown, with its flattened, broad 
anal tip blackish, and bearing two diverging microscopic hairs. The 
stigmata are elevated, broadly oval, of a dark brown color. The in- 
cisures of the segments are well marked ; the last three segments 
rounding rather abruptly to the tip, The wing-covers reach to the 
eighth segment, and occupy more than two-thirds of the entire pupal 
length. ‘The eyecases are prominent; the antennez cases extend to 
nearly the tips of the wings. 

The moth emerged from the pupa on the 19th of June, giving for 
its pupation a period of fifteen days. The brief period required for 
the transformations of this species is quite interesting from the contrast 
which it presents to the prolonged larval stage, preparatory to pupation, 
of Crambus vulgivagellus. This latter feature seems not to be charac- 
teristic of the Crambida, if we may judge from the various times dur- 
ing the spring and summer when the moths are known to emerge from 
their pupe. From a paper, by Mr. E. L. Ragonot, of Paris, giving the 
period of apparition of nineteen species of Crambus occurring in Great 
Britain,* we find as follows: May to July, one species (C. cratere/lus 
L.) ; May to September, one species (C. perlellus Sc.); June and July, 
four species; + June, July and August, three species ;{ July and Au- 
gust ten species.§ > 

There may be a second brood of C. exsiccatus, as of some of the 
earlier appearing European species, for an example in my collection 
bears as the date of its capture by me, September 3d. It has been 
taken in the Adirondack Region of New York, by Mr. W. W. Hill, on 
the 7th of July.|| 

It is probable that the larval life of the species is similar to that 
which has been given of C. vulgivagellus, and that it is passed in a 
tubular gallery, spun by the caterpillar, such as is constructed by the 
several species of Pyralide, recently observed and recorded by Mr. W. 
Buckler. Whether the gallery is built above or within the ground re- 
mains to be seen, for the habits of the several species differ in this 
particular. Thus, while the adult larval gallery of C. vulgivagellus is 
found within the soil, in another species, of which Mr. Buckler has 








* Entomologist’s Monthly Magazine, xvii, 1889, pp. 15-17. 

+0. dumetellus Hb., C. uliginosellus Z., C. pascuellus L., C. myellus Hb. 

tC. silvellusHb., C. margaritellus Hb., C. eulmellus lL. 

§C. alpinellus Ub.,. C. verellus Zk., C. ertcellus Hb., C. Warringtonellus Stt., C. ha- 
mellus Thuub., O. furcatellus Lett., C. latistrius Haw., C. inquinatellus 5. V., C. contami- 
nellus Ub., C. lithargyrellus Hb. 

{ Seventh Ann. Rept. Survey Adirondack Region of NV. ¥., 1880, p. 391. 
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given the life-history,— C. Warringtonellus (Ent. Month. Mag., xviii, 
1381, pp. 129-131), the larve, “ when near full growth, inhabit tubular 
galleries, two inches long, of irregular figure, firmly attached to the 
grass in an upright position with the lower end touching the ground.”* 
Of the case occupied by the young larva, in the autumn, of this spe- 
cies, it is stated : “‘ By the middle of November, the case or gallery it 
has constructed is a quarter of an inch long, composed outwardly of 
finely comminuted grassy particles firmly attached to the grass, 
about three-quarters of an inch above the ground.” Of some other 
Knglish species, Mr. Buckler makes the following statements: C. cul- 
mellus hibernates in little tubular galleries spun in an upright posi- 
tion among the grass. (C. contaminellus has its hibernating gallery 
attached to the whitish sheaths of grass or to stones, covered with fine 
greenish frass, or grass and earth. C. geniculus hibernates in a gallery 
close to the earth or partly beneath the surface, composed of dirty 
brown silk. 


Crambus exsiccatus was originally described by Professor Zeller from 
anumber of examples (three males aud seven females) received from 
Illinois. It also occurs, according to Mr. Grote, in Canada, Maine 
and Vancouver. A closely resembling species, Crambus undatus Grote, 
has been described from California (Canad. Hntomol., xiii, 1881, pp. 
39, 66), differing mainly in its smaller size and absence of the inden- 
tation of the outer band below the middle of the wing, just above the 
submedian fold. Professor Zeller compares C. exsiccatuws in size and 
shape toC@. fascilinellus, and states that it is the C. fuscisquamellus of 
Kollar, 7 Jité. 

Should this species ever multiply so as to become obnoxious, the 
same remedies may be employed against it as recommended for the 
Vagabond Crambus. 


Anarsia lineatella Zeller. 


The Peach-twig Moth. 
Ord. LEPIDOPTERA : Fam. TINEIDZ. 

ZELLER; In Isis, for 1839, p. 190 (original description). 

CLEMENS : in Proc. Acad. Nat. Sci. Phila., for 1860, p. 169 (described as 4. prui- 
nella); also the same in Tineina of N. America, (Stainton ed.), 1872,p. 128; 
Ib., p. 86 (in litt. to Stainton, identified with A. dineatella). 

CHAMBERS; in Canad. Entomol., iv, 1872, p. 208 (identical with prwinelia); in 
Bull, U. 8. Geolog.— Geograph. Surv. Terr., iv, 1878, pp. 112, 129 (food- 
plants and references). 








*The cocoon of this species differs also from that of C. vulgivagellus, in that instead of 
being subcylindrical, it is ‘‘oval, half an inch long and a quarter of an inch wide, made of 
similar materials to those of the gallery, but is more tough and stronger and sunk partly 
in the earth.” 
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SAUNDERS; in Ann. Rept. Ent. Soc. Ontario, for 1872, (1873), p. 15 (infesting 
strawberries). 

GLOVER; in Ann. Rept. Commis. Agricul. for 1872, (1874), p. 112, f.1 (habits, etc.). 

Comsrock: in Proc. West. N.Y. Horticul. Soc. for 1878, p. 13 (description, depre- 
dations, and figures); in Rept. Commis. Agricul. for 1879, (1880), p. 255 (in 
peaches). 


LINTNER: in 38th Ann. Rept. N. Y. St. Agricul. Soc. for 1878, (1879), pp. 69-72; 
the same in Report on Some Inj. Ins, of the Year 1878, pp. 12-14. 


Examples of the above insect with twigs infested by it were sent to 
me, in the month of June, for examination and identification, accom- 
panied by the following note: ‘‘The inclosed insects are very inju- 
rious to the terminal branches of the peach-tree. They deposit their 
eggs, either very early in the spring, just as the buds are swelling, or 
the fall previous. The terminal buds of all the higher and outer 
branches are so stung, and although these buds develop into seem- 
ingly fine branches, in a few weeks they wither and drop off. The 
centers of the twigs are first destroyed by these insects while in the 
larva state. I placed several of the twigs in a large bottle, and secured 
the inclosed specimens from them. One of the pupze seemed to be de- 
stroyed by some parasite, as it looks as if it was filled with eggs.” 

From the above statement of the habits of the insect, and the effect 
of its operations upon the twigs, the specimens of the moth received, 
although in too poor condition for identification if they had been sent 
alone, were readily referable to the insect popularly known as the 
peach-twig moth. From its small size and structural characters, it is 
numbered among the Microlepidoptera (small lepidoptera), of the 
family Tineida. 


Description of the Moth and Larva. 


In 1860, Dr. Clemens bred the moth from larve which he had found 
on the 16th of June, infesting plum-trees, and described it (loc. cit.) 
under the specific name of pruinella, doubtfully referring it to the 
genus Anarsia. The description is as follows :— 

‘‘ Head and face pale gray; thorax dark gray. Labial palpi dark 
fuscous externally, and pale gray at the end; terminal joint gray, dusted 
with dark fuscous. Antenne grayish, annulated with dark brown. 
Fore wings gray, dusted with blackish-brown, with 
a few biackish-brown spots along the costa, the 
largest in the middle, and short blackish-brown 
streaks on the median nervure, subcostal, in the fold, 
and one or two at the tip of the wing ; cilia fus- 
cous gray. Hind wings fuscous gray ; cilia gray, 





Fig. 40.—ThePeach- ~ ; f ; 
twig borer —Anarsia tinted with yellowish.” The moth, enlarged, is 


LINEATELLA Zeller. ; : 
shown in Fig. 40. 
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Later, it was ascertained by Dr. Clemens that the insect occurred 
also in Europe and had been previously described as Anarsia lineatella, 
thereby adding it to the long list of insect pests which Europe has 
given us. Professor Riley obtained specimens of the’same moth from 
peach twigs, and on submitting examples to Professor Zeller, they were 
pronounced identical with the European insect. 

The larva has been described by Mr. William Saunders, as follows: 
«The head is rather small, flattened, bilobed, pale brownish-yellow, 
darker in color about the mouth, and with a dark brown dot on each 
side. The body above is semitransparent, of a reddish-pink color, fad- 
ing into dull yellow on the second and third segments ; anterior por- 
tion of second segment smooth and horny-looking, and similar in color 
to the head. On each segment are a few shining reddish dots (yel- 
lowish on the anterior segments), or faintly elevated tubercles, from 
each of which arises a single, very fine, yellowish hair, invisible with- 
out a magnifying power: these dots are arranged in imperfect rows, 
a single one across the third, fourth and terminal segments, and a 
more or less perfect double row on the remaining segments. The un- 
der surface is of a dull whitish color, becoming faintly reddish on the 
hinder segments, with a few shining whitish dots; those on the fifth, 
sixth, eleventh and twelfth segments, being arranged in transverse 
rows, in continuation of those above. The feet and prolegs are yel- 
lowish-white, the former faintly tipped with dark brown. It spins a 
slight silken thread, by which it can suspend itself fora time, at a short 
distance from its place of attachment. 


Operations of the Larvae. 

The first published notice of the operations of this insect in this 
country which we have met with, appears in the Report of the Ento- 
mologist (Mr. Glover) of the Department of Agriculture at Washing- 
ton, published in the Annual Report of the Department, for 1872. 
Mr. Glover states : — 

“‘TIn examining peach orchards in the neighborhood of the Maryland 
Agricultural College, about the first week in May, almost all the young 
twigs of the trees were observed to be killed at the extreme end for a 
distance of from one inch to two and a half inches, and the terminal 
buds entirely destroyed. On cutting open the dying twigs, the injury 
was found to be caused by a minute caterpillar, which, entering a twig 
near the bud, had entirely eaten the pith and the interior, leaving only 
its ‘frass* and the exuding gum to mark the spot where it had en- 
tered. When confined in a glass case, after about a couple of weeks, 
several of the larve left the injured twigs and formed very loose co- 
coons on the sides of the box or among the rubbish and old leaves 

aie 
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lying scattered on the earth, and in about six to ten days the perfect 
moth appeared [last of May]. * * * * The tail of the pupa is 
attached to a little button of silk in an exceedingly slight cocoon. ‘There 
was scarcely a single young tree in the peach orchard examined that 
was not more or less injured by this little pest, and at least as many 
as from twenty to fifty injured twigs were found on some very young 
trees. After the insect leaves the twig, the injured part dries up and 
breaks off. ‘This insect was also seen, though in much smaller num- 
bers, last season, in Maryland and Virginia. Apple-trees are also simi- 
larly injured in a hke mannerin Maryland, and it is probable that the 
damage was done by the same worm. 

“The larvee are about 0.25 inch in length; head black ; body dark 
reddish-brown, with lighter rings—the third ring being more con- 
spicuous and whitish. ‘The moth is quite small, and measures from 
0.40 to 0.60 of an inch in expanse of wings, and is of a pale gray color 
with a few blackish spots on the upper wings.” 

Professor Comstock has written of the ravages of this insect in 
Western New York. His statement of its habits differ in some par- 
ticulars from that of Mr. Glover, above quoted. According to his ob- 
servations, ‘‘it destroys the terminal leaf-bud, and sometimes the 
lateral buds, in the following manner: The young caterpillar begins 
its work in the spring at the time, or soon after, the shoots begin to 
grow. These, when from one-half to one inch in length, are punc- 
tured at the base and eaten off. The leaves of the bud unfold and 
then wither. The twig, although severed, does not drop off, but is held 
in place by agummy substance. All the twigs on some trees are de- 
stroyed, especially on the two-year old trees. Mr. Green, of Clifton, 
N. Y., had one hundred trees infested. The larve became full-grown 
during the latter part of May or early in June. Specimens collected 
June 10th, were found to have changed to pupe June 14th.” The 
time of their emerging as moths was not observed, as they were found 
dead in their breeding-cage some time during the summer. 

Writing later of this species, Professor Comstock records the in- 
teresting fact that he has found the larve within peaches grown in 
Blackstone Island, Virginia, and also in peaches on the grounds of the 
Department of Agriculture at Washington. The larva leaves the peach 
before transforming, and suspends itself to the outside of the fruit, 
Spinning no cocoon at all. It was ascertained that the species was 
double-brooded, the early brood which feed in the terminal twigs and 
buds, maturing, in the latitude of Washington, during May and June, 
and the later brood — the fruit-inhabiting — found during the latter 
part of July and August and maturing during September.* 





* Rept. Commis. Agricul. for 1879, (1880), p. 255. 
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New York Localities. 

The localities in New York where injuries by this insect have 
been recorded are Ithaca, Rochester, Lockport, Clifton and Jur- 
dan Station. Its operations at large have not come under my personal 
notice, but its presence, to an injurious extent, in the eastern portion 
of our State is very probable, from statements made to me three years 
ago, of an affection of some peach-trees in Schenectady and Albany. 
The moth has been captured by me in Schoharie, N. Y., on June 5th. 

Like many of our New York Tineide, it occurs also in Texas, It ex- 
tends northwardly into Canada, where it is believed by Mr. Saunders 
to have been introduced in strawberry roots from the United States, 


Injurious to Strawberries. 

In the Annual Report of the Entomological Society of Ontario for 
the Year 1872, published in 1873, we learn that the ravages of this in- 
sect are not confined to the peach, plum and, perhaps, the apple, but 
that it also occurs under very different conditions and affecting a very 
different food-plant. In this report, Mr. Wm. Saunders, the editor of 
the Canadian Entomologist, describes the insect under the name of the 
strawberry-root or crown borer. During the years 1868 and 1869, it 
was very destructive in certain grounds at St. Thomas, Ontario, the 
caterpillar eating irregular channels in various directions through the 
crown and larger roots of the strawberry plants, causing them to 
wither and die, and thus destroying a large proportion of the plants. 
Mr. Saunders gives a minute description of the caterpillar, narrates its 
history and states that it probably has two annual broods. 

Specimens of the larvee obtained late in the season were found alive 
within their silken cocoons on the 12th of January, rendering it prob- 
able that this brood hibernate in the larval state and transform to 
pup in the spring, a short time before their reappearance in their 
perfect state. 


Another “Strawberry-crown Borer.” 

The above strawberry-root or crown borer, of Saunders, should not 
be confounded with the strawberry-crown borer, of Riley, — an insect 
belonging not to the order of Lepidoptera, but to the Coleoptera, of 
the family commonly known as snout-beetles or weevils. 

This latter insect has been described and figured in its larval and 
perfect stages by Professor Riley (Third Report on the Insects of Mis- 
sowrl, p. 42, fig. 14, 1871) as Analcis fragaria.* So far as known, it 
is confined to the Mississippi valley, and has not, to our knowledge, 
been reported from the Eastern States. Its habit of boring down 





*Now known as 7yloderma fragarie (Riley). 
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through the crown of the strawberry plant into the pith and eating 
through the more woody portions is very similar to that recorded of 
the Anarsia lineatella, and the ravages of the two insects, in localities 
where they conjointly occur, are liable to be confounded. ‘The gene- 
ral use of common names for our insects, birds, fishes, mammals, ete., 
very often results in serious confusion, when, with little difficulty, the 
scientific name, which always indicates the object referred to, could 
be acquired, 


Parasitic Attack. 


It is gratifying to know that, in all probability, this destructive pest 
has already been attacked by a parasite which promises to perform an 
effective part in checking its ravages. 

The “pupa apparently filled with parasitic eggs,” referred to in the 
communication accompanying the examples sent to me, was the dead 
body of a caterpillar, distended to its utmost capacity by the pres- 
ence of no less than fifty-one pupa-cases of apparently some Chalcid 
species.* They had been crushed in their transit throngh the mail, 
preventing the perfect insect being taken from them, or even an ap- 
proximate reference of their relationship. 


Remedies. 


Should the increase of this insect not be prevented by parasitic 
agency, then the most effectual means of arresting it will be the cut- 
tmg off of the infested terminal twigs of the trees upon which it oc- 
curs — readily to be distinguished by the drying up of the leaves — and 
burning them with their contained borers. This must be done during 
the month of May, or early in June, before the larve have attained 
their maturity, after which they leave their burrows to seek some 
sheltered place beneath the loose bark of the trunk, leaves upon the 
ground, or elsewhere, where they may construct their cocoons and un- 
dergo their final transformation. 

Strawberry plants giving indication of their presence should be 
promptly uprooted and burned. 








*Mr. L. O. Howard (our authority in the Chalcidide) expresses the belief (American Nat- 
uralist, xiii, 1882, p. 150), based upon the mode of occurrence, that these were the cocoon- 
like cells of a Chalcid species belonging to the genus Copidosoma of Ratzeburg, and congeneric 
with others found by him, distending to the utmost the larval skins of another example of 
A. lineatella, and also of Lithocolletis Fitchella Clem., Gelechia pinifolie Chamb., and 
Plusia brassice Riley. From a single example of this latter species the almost incredible 
number of two thousand five hundred and twenty-eight parasites, by actual count, 
emerged. 
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Bucculatrix pomifoliella Clemens. 


The Apple-leaf Bucculatriz. 
Ord. LEPIDOPTERA: Fam. TINEID. 


CLEMENS: in Proc. Acad. Nat. Sci. Phila., 1860, p. 211 (original description); re- 
published in Tineina of N. Amer. (Stainton ed.), 1872, p. 146. 

PACKARD: Guide to Study of Ins., 1869, p. 354, pl. 8, f. 16 (description as Litho- 
colletis curvilineatella); Ib., 7th edit., 1880, (as Bucculatriz pomonella),; 
1st Rept. Ins. Mass:, 1871, p. 24 (description). 

RILEY; 4th Rept. Ins. Mo., 1872, pp. 49-51, f. 23; in Amer. Entomol., iii, 1880, 
p. 23 (habits, remedies, etc.). 

CHAMBERS; in Canad. Entomol., v, 1873, p. 150 (brief description); in Bull. U.S. 
G.-G. Surv. Terr., iv, 1878, pp. 112,132 (references, etc.); in Amer. 
Entomol., iii, 1880, p. 50(habit). 

ZELLER: Beitr. zur Kennt. nordamer. Nachtf., iii, 1875, p. 147 (critical remarks). 

LINTNER : in Count. Gent., Ixv, 1880, p. 263 (general notice). 

BARNARD: in Amer. Entomol., iii, 1880, p. 76 (cocoons). 

WALSINGHAM : in Trans. Amer. Ent, Soc., x, 1882, p. 204 (synonymy, etc.). 


It is but recently that this species has attracted attention as an in- 
sect pest, and as yet its injuries have not become very serious ; but as 
it appears to be upon the increase, it is quite important that a knowl- 
edge of it should be diffused in order that means may be resorted to 
that its distribution may be checked before it shall become decidedly 
noxious. 


Its Several Stages. 


It first arrests attention during its pupation when its numerous 
small white cocoons may be observed thickly clustered upon the smaller 
twigs of the apple-trees. The cocoons, which, from their small size, 
are often mistaken for insect eggs, are spun by a little caterpillar which 
makes its appearance upon the young leaves soon after they unfold, in 
the month of May. The caterpillar is said, by Chambers, at first to 
mine the inner substance of the leaf, and later to operate as an exter- 
nal feeder. It is sprightly in its motions, and readily disturbed, when 
it drops from the leaf and hangs suspended by its silken thread, until 
the cause of its alarm has ceased. It is described by Dr. Clemens as 
of acylindrical form, tapering somewhat at the ends, with its joints so 
rounded as to resemble a series of strung beads, of a dark yellowish- 
green color, tinged with red on the front segments, and with scattered, 
short, black hairs, which are more numerous on the back of the first 
segment. Its head is small, of a brown color, and ellipsoidal in shape. 
It has the usual number of feet (sixteen), viz.: three pairs of true legs 
(thoracic), four pairs of very short abdominal legs and one terminal 
pair (prolegs). At maturity it measures about one-half of an inch in 
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length, It attains its growth during the early part of June, when it 
2 —— =e J spins its cocoon, usually upon 
the surtace of the bark, and, 
unless it occurs very abun- 
dantly, at or uear the branch- 
ing of the twigs. 

The cocoon, shown ata in 
its natural size, almost cover- 
ing a small twig, and at 0 en- 
larged, is white or whitish, 
about one-fourth of an inch 
in length, of the diameter of 

Fie. 41.—Apple-leaf Buceulatrix, Buccunarrix an ordinary pin, and is charac- 
POMIFOLIELLA: «, piece of twig covered with co- - : 
coons; 6, cocoon enlarged ; c, the moth, enlarged. terized by several prominent 
longitudinal ribs; in some examples before me, there are six of these 
ribs. When ready for its transformation, the amber-brown pupa, ac- 
cording to Riley, pushes itself partly out of the cocoon, and the little 
moth emerges during the month of April, and deposits its eggs on the 
young leaves. The moth is of so small a size — but a little more than 
one-fourth of an inch in expanse of wings — thatit would not readily be 
noticed even when in flight about the apple-trees. Its appearance, en- 
larged, is shown at ¢, in Fig. 41. 

There are two, and possibly three annual broods of this insect. In 
the latitude of St. Louis, Mo., the caterpillars have been observed more 
numerously during the month of September than at any other time. 
The cocoons of this brood were spun during the latter part of this 
month and in October, from which the moth would be produced the 
following April. 





Geographical Distribution. 

The insect appears to be local in its nature. Nearly all the notices 
of it within this State have come from its western portion. A corre- 
spondent of the Rural New Yorker (in 1870) states that in visiting an 
orchard of 800 apple-trees in Brighton, near Rochester, his ‘‘ attention 
was directed to the branches of the trees, which were thoroughly lined 
with these insects inclosed in the silk-like cocoons, and tightly attached 
to the small branches.”” A correspondent of the American Entomolo- 
gist, writing from Scottsville, Monroe Co., N. Y., records their intro- 
duction into his orchard : “They were first observed here jast year 
[1879]. They are deposited on the bark near the forks, and number 
from two to twenty per tree.” At Ithaca, N. Y. (midway between 
the eastern and western limits of the State), they have been observed, 
scattered sparingly over the branches — not in groups, as in the western 
counties. 
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The species occurs in remote portions of the United States. In- 
quiries in relation to it have been received by me from Massachusetts. 
A specimen of it, collected in Texas, is in the Cambridge (Mass. ) 
Museum, and it occurs also in Missouri, in the vicinity of St, Louis. 


Parasites. 

The ravages of this pest have already received quite a check from 
parasitic attack. Small as the insect is, there are insects still more 
minute which are specially adapted for seeking it out and preying 
upon it, 

In the 4th Report on the Insects of Missouri, 1872, p. 51, mention 
is made of a minute Chalcis-fly, allied tothe genus Hulophus, preying 
upon the apple-leaf Bucculatrix, many of the cocoons having been 
found with minute round holes at one end, through which the para- 
sites had emerged. 

A number of Chalcids were bred by me in 1880, from some Buccu- 
latrix cocoons received from Western New York, which were believed 
to be the same as those above referred to. Some of them were accord- 
ingly forwarded to Professor Riley for comparison with the examples 
obtained by him. They proved to be identical, and to belong to the 
genus Cirrospilus; and as Professor Riley had been studying the 
species, he has kindly given me the manuscript of its description, to- 
gether with an excellent figure of it, for publication in the present 


notice. 


CIRROSPILUS FLAVICINCTUS Riley, nov. sp. (Fig. 42.) 

Male.— Length, 1.3 mm.; expanse, 2.8 mm. Antenne seven-jointed ; scape 
originating low down, as long as three succeeding joints together, which are sub- 
equal ; no ring-joints ; club rather longer than preceding joint, one-third broader, 

’ with the two divisions 
faint. Body polished 
and very finely imbri- 
cate above. Color 
bright yellow, pret- 
tily marked with 
black, having a blue 
metallic reflection, es- 
pecially on the tho- 
rax as follows: an- 
tennal articulations, 
especially at the base 
of pedicel (joint 2); 
the eyes and top of 


Fig. 42.—The Cirrospilus parasite of the apple-leaf Bucculatrix: head between them ; 
the natural size shown in the hair-lines. the thorax above ex- 





cept a broad transverse band including two joints next the base, the upper surface 
of the hind coxe and (in one specimen) the terminal half of the hind tibiz. Tips 
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of all the tarsi slightly dusky. The yellow band on the abdomen and the anten- 
ne less bright than the rest. Ocelli, brown. 

Female.— Length, 1.6mm. ; expanse, 3.8 mm. Differs from male in having 
only a mesoscutal yellow spot, a narrow yellow line around inside of eyes and the 
legs yellow, except hind cose, femora aboye, and tips of tarsi. The antenne are 
more hirsute, slightly shorter and yellowish-brown, with scape black. The tho- 
rax has a distinct bluish hue. 

Described from one male and one female received from the late B. D. Walsh, 
bred by him, in May, from Bucculatrix pomifoliella ; two males, from Professor 
J. A. Lintner, bred from same species, and two males and two females, bred by 
myself, between March and July, 1874. 


Professor Riley has also bred another parasite from the Bucculatriz, 
also one of the Chalcidide, belonging to the Hneyrting. This sub- 
family embraces a large number of small, active Chalcids, many of 
which are of special value to us from the predilection which they show 
for attacking the various and destructive species of bark-lice. Mr. L. 
O. Howard, of Washington, has recently described eleven new species 
of this group,* which are parasitic on Coccide ; while in Europe a 
publication upon the group, by Dr. Mayr, in 1875, shows the follow- 
ing great preponderance of the bark-lice parasites : one species upon a 
hymenopterous insect, two upon Coleoptera, four upon lepidopterous 
eggs, and sixteen upon lepidopterous larve, four upon Diptera, one 
upon aphides, and thirty-nine upon bark-lice — these last being over 
fifty-eight per cent of all the known species. 

This second parasite has been described by Mr. L. O. Howard, to 
whom I am indebted for the following description and figure and the 
permission to publish them : 


ENCYRTUS BUCCULATRIX Howard, nov. sp. (Fig. 438.) 


Female.— Length of*body, 1.2 mm ; expanse of wings, 2.5 mm. Greatest width 
of fore-wing, vee mm. Antennal scape slightly widened below the middle; 
pedicel as long as succeeding three joints ; favaele 
joints gradually increasing in length and thickness ;_ 
club, long, oval, as long as preceding four joints to- 
gether. Wings, perfectly clear; marginal, post- 
marginal and stigmal veins extremely short. Ovi- 
positor slightly exserted. Head slightly punctured, 
thorax very slightly shagreened ; abdomen smooth. 

Fic. 43.—The Encyrtus para- Color black, with a slight lustre, especially upon 
site of the Apple-leaf Buccula- 
trix; enlarged to about fifteen Cheeks, mesoscutellum and hind coxe. Middle legs 
diameters. with trochanters, femero-tibial articulations, a mesial 
tibial band and the distal ends of tibia, including spurs, whitish ; front and hind 
legs the same, with the exception of the mesial tibial band; all tarsi whitish, 
often with a yellowish tinge; antenne, except scape, yellowish-brown with gray 


hairs, 








* Report Commis. Agriculture for 1880, pp. 860-867. 
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Described from many female specimens; male, unknown. Parasitic upon 
Bucculatrix pomifoliella Clem. 

Mr. Howard also informs me that in examining a bottle of alcoholic 
specimens of the above species in Professor Riley’s collection, he had 
found a number of examples of a Chalcid which he thought might be 
also parasitic upon Bucculatriz pomifoliella, or asecondary parasite, The 
material was in too poor condition for determination and description. 
One specimen of a Braconid had also been found in the collection, 
marked “parasitic upon Lucculatriz pomifoliella.” 


Psocus Bred from Bucculatrix Cocoons, 

Two specimens of Psocus were also received by me from Professor 

Riley, which he had bred from the Bucculatrix. They were sent to 

_Dr. Hagen for determination, and were found by him to be identical 
with Psocus semistriatus Walsh (Proc. Acad. Nat. Sci. Phila., 1862, 
p-361),as compared with types in the Museum received from Mr, Walsh. 
Possibly, P. semistriatus may prove to be the same as P. quictus, 
which had been previously described by Dr. Hagen from an example 
from the State of New York and another from Georgia (see Proc. 
Ent. Soc. Phila., 1863, p. 167). 

It is probable that this Psocus is not a true parasite upon the Buc- 
culatrix, but is associated with it as a scavenger, feeding upon the 
exuvia of the larva, Dr. Hagen has written me as follows of these 
‘Psocina : “No Orthopteron nor Pseudoneuropteron has been observed 
to live as parasites, and I think that they are not parasitic. But cer- 
tain species prefer to live as taquwilines, and one species was described 
by Linnzeus, more than a century ago, as Hymenopteron. Some spe- 
cies of Cecilius and Hlipsocus live here and in Europe in willow and 
oak galls. ‘Two species were brought from Brazil by Mr. B. P. Mann, 
which he considered as parasites of the coffee-leaf miner. Such Psoci 
like to feed on cast skins; and, perhaps in the case of Psocus semi- 
striatus, on the dry skins of the Bucculatrix caterpillar, as my expe- 
rience has shown me the fondness of many Psoci for larval skins.” 

The Psocide are alow form of insects constituting a family in 
the division of Pseudoneuroptera. They are small forms, measur- 
ing in length from 1 mm. to 8 mm.: Psocus venosus, our largest spe- 
cies, which lives on apple and maple trees, has an expanse of wings of 
from 12mm. to 15 mm. (about 0.5 to 0.6 in.). They occur in both the 
winged and wingless states, and somewhat resemble plant-lice in gene- 
ral appearance. The Jarger number feed on dry vegetable substances 
and lichens. They are quite common, and may be often found con- 
gregated in large companies on trunks of deciduous trees and among 

_ the herbage of some of the evergreens; they also frequently occur in 
houses. Atropos divinatorius (O. Fabr.), originally described from 
Pal 
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Greenland, may often be found in books and in insect cases ; it has 
been discovered in the Mammoth Cave, Kentucky, upon animal re- 
mains.* Clothilla pulsatoria (Linn.), known in England as the ‘‘ death- 
watch,” from the ticking sound made-by it, and Psocus domesticus 
Burm., also infest collections of natural history. In Hagen’s Mewrop- 
tera of North America, of the sixteen species of Psocus described, 
nine are credited to the State of New York. Later studies have changed 
the generic references of several of these, and other species of Psoci 
occurring in New York have since been described. 


Remedies, 


When the apple-leaf Bucculatrix occurs abundantly upon young 
trees, if the trees are given a sudden jar, when the caterpillars have 
about attained their growth, at some time during the months of May 
and September, large numbers of the caterpillars which drop from 
the leaves and hang suspended by their silken threads can be 
swept upon a broom and crushed, or scalded in hot water. ‘The appli- 
cation of kerosene oil, diluted with hot soap-suds, to the cocoons, by 
means of a force-pump and spray-machine or atomizer, has been recom- 
mended. If applied during the month of March or April, when the 
circulation of the sap has commenced, the chance of injury to the 
tree will be less. Linseed oil might also be employed, but would not 
so readily penetrate the cocoons to the inclosed pup, which must be 
reached in order to prove effectual. 

If the limited number of the cocoons admit of their removal by 
scraping them from the twigs, this would be the better method to 
employ. Their white color at once discloses their presence, and serves 
to show when their complete removal has been effected. 

Mr. Chambers, in a late communication to the American Ento- 
mologist (loc. cit.), expresses his belief that the destruction of the 
pupe within their cocoons upon infested apple-trees, by spraying them 
with oil, may not place the insect within our control, for the follow- 
ing reason: He had found as many as twenty of its cocoons in a clus- 
ter on elder (Sambucus), at least fifty yards distant from the nearest 
apple-tree, and there were no indications, or was it probable, that the 
larvee ever fed upon the leaves of the elder. The species, therefore, 
shared the habit not uncommon in Buceulatrix larvee of deserting their 
natural food-plant when mature, and wandering elsewhere to spin their 
cocoons. Mr. Chambers suspects that Bucculatrix thuiella, found by 
Dr. Packard on Thuja, may only have wandered thither from some 
other food-plant, as it was not observed as depredating on the cedar. f 





*Hubbard: in Amerzcan Entomologist, iii, 1880, p. 39. 
t+ American Naturalist, v, p. 149; American Entomologist, iii, 1880, p. 50. 
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Coleophora malivorella Riley. 


The Apple-tree case-bearer. 
(Ord. LEPIDOPTERA: Fam. TINEIDZ.) 


RiweY: in Ann. Rept. Commis. Agricul. for 1878, (1879), pp. 208, 258, 254, pl. 
ii, f. 1 (description, natural history, etc.): also, the same in Rept. of 
the Entomol., Aug. 1879, pp. 3, 48, 49, pl. vii, f. 1. 
CHAMBERS: in Bull. U. 8. G.-G. Surv. Terr., iv, 1878, p. 93 (as C. multipulvella, 
auct, Walsingham). 

LINTNER ; in 39th Ann. Rept. N. Y. St. Agricul. Soc. for 1879, (1880), p. 52, figs. 
a-d (history, etc.) ; in Count. Gent., July 6, 1882, xlvii. p. 533. 
BARNARD: in Proc. Amer. Assoc, Adv. Sci., xxviii, 1880, p. 477, pl. ‘‘ Insect 

Habits,” f. 8 (case not identified), s 
WALSINGHAM: in Trans. Amer, Ent. Soc., x, 1882, p. 194 (synonymy, etc.). 


This species has recently proved quite destructive to apple-trees ina 
portion of Pennsylvania, adjoining the western boundary of New York, 
where it has entirely destroyed the leaves of many trees. The first 
public notice that we have of it is that of Professor Riley, in his An- 
nual Report as Entomologist of the U. 8. Department of Agriculture, 
in 1879, where its history is given, partly from actual observation, and 
in part drawn from the known habits of a closely allied European 
species, C. anatipennella. 


The Several Stages of the Insect. 
The new depredator is the larva of a small moth belonging to the 
family of Tineide. The Caterpillar, shown at @ in the accompanying 
rapuy figure (its natural 
size indicated by the 
hair-line beside it), 
is about one-sixth of 
an inch in length, of 
a yellowish color, 
: with a large black 
head, its legs yellow 
and tipped with 
black, and its last 
twosegmentscovered 
with brown granu- 
lations and bearing 





Fia. 44.— The apple-tree case-bearer, CoLEOPHORA MALIVOR— some long hairs. The 
ELLA.— 4d, @, a, the cases containing the larv ze, shown in natural h represented at 
size; b, larva, enlarged ; ¢, pupa, enlarged; d, the moth, en- moth represented a 


larged. (Riley). d (three times the 
natural size) is about one-half of an inch in expanse ; its pointed and 
long-fringed wings are mouse-colored, with some white scales near the 
base. The tip of the abdomen and the legs are white. The pupal 
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form is seen at c. At a, a, a, are shown the peculiar pistol-shaped cases, 
sheltering the larvee, composed of silk, bits of leaves and excremental 
matter, which the caterpillars construct for their protection, and which 
they curry about with them during their period of activity, serving 
also for a winter retreat and for pupation. The smaller cases upon 
the leaves show, in connection, the character of the larval injuries at 
different stages of growth. 

The following detailed account of the caterpillar and of the moth 
is that of the original description :— 


Description of the Larva and Moth. 


Larva — Length 4mm. Color pale yellowish, often with faint roseate hue. 
Head retractile, large, black, granulated, and with a few rather long hairs at 
the sides ; median suture white; antenne 4-jointed, yellow, with the base of 
each joint white, the two basal joints equal in length, the third and fourth each 
one-half as long and more slender; a long bristle arises from the apex of the 
second joint, Prolegs brown with the tips whitish ; thoracic legs yellowish with 
the claws blackish. Thoracic joints each with a blackish, strongly granulate 
chitinous patch at the lateral projection, the mesothoracic joint having also two 
narrow black transverse dorsal] spots posteriorly, and a subdorsal yellowish spot 
of a similar nature. The two anal joints are covered with brown granulations and 
furnished with rather long hairs. 

Imago — Female :— Expanse 14mm, Head, face, and palpi white. Antenne 
white annulated with fuscous, basal joint with a long tuft of intermingled white 
and fuscous scales reaching to the sixth joint. Primaries fuscous (mouse-color 
more nearly), with many white scales at the base, especially behind the median 
vein. Cilia fuscous; secondaries fuscous ; thorax white, with a few fuscous 
scales. Abdomen with the anal tuft whitish. Legs white with a ring of fuscous 
at the base of each tarsal joint. 

Male :— Expanse 12.5 mm. Differs from the female in the head, face, and palpi 
being fuliginous,and in having no tuft on the basal antennal joint ; also, in being 
somewhat darker, the wings usually lacking the white basa] scales,and the legs 
being more grayish. 


Natural History of the Insect, 

The history of the insect, as given in the report above cited, is as 
follows: The parent moths appear abroad during the latter part of 
July, and deposit their eggs on the under side of the apple leaves. The 
Jarvee hatch in September, and commence to feed upon the under sur- 
face of the leaves. They are of the kind known as case-bearers, as 
they construct for their protection and occupation cases composed of 
silk, bits of leaves, and their excrementa, which they carry about with 
them, thrusting out their anterior segments for the purpose of feed- 
ing. The cases have a peculiar curve at their posterior end, like the 
handle of a pistol. At the advent of winter they retreat within their 
cases, which they attach to the twig, and the less than half-grown 
caterpillar passes the winter in this condition. At this stage, the cases 
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measure about one-tenth of an inch in length, and are more curved at 
their end than the mature form. From their small size and a color al- 
most the same as that of the bark to which they are attached, they are 
not readily noticed. 

In early spring, the larvae awake from their winter sleep, and trans- 
port themselves to the swelling buds, upon which they commence to 
feed. The leaves, as they develop, are attacked in turn, and where the 
insect abounds, they are rapidly devoured. The younger trees show 
branches which have been entirely defoliated, while others are left 
leafless from the destruction of the buds. The young fruit is also 
eaten into, until barely a shell of it is left. 

About the middle of June, the larve attain their growth, when they 
cease feeding, and fasten their cases to the twigs, and, within them, 
transform to the pupal state. Their pupation lasts for about three 
weeks, when the perfect insects emerge, and deposit their eggs upon 
the leaves, as before stated. 


Its Operations in an Orchard. 

The operations of this insect pest were first noticed in 1877, in the 
orchard of Mr. William Fairweather, of the Densmore Apple Farm, at 
McLane, Erie county, Penn. In that year he reports that of the 8,000 
trees in his orchard, there was scarcely one which was not more or less 
affected. Onsome of the smaller trees, the leaves were completely 
skeletonized. The following year, the ravages were still more destruc- 
tive, and large numbers of trees were rendered nearly leafless. In 1879, 
as I learned from Mr. Fairweather, the injuries were less than in the 
two preceding years, but from the number of cases observed upon his 
trees at the time of writing (Jan. 17, 1880), he greatly feared that they 
would again be in full force the coming summer, and extend their 
operations ‘‘ to an extent sickening to think of.” A tree from which 
he sent me some twigs thickly studded with the cases, had, he 
thought, enough of the insects upon it to eat up every leaf as it ap- 
peared. 

From a communication in relation to this insect subsequently re- 
ceived from Mr. Fairweather, he informed me that the fears above ex- 
pressed were not realized. Its ravages were not increasing, and during 
the years 1880 and 1881, its OP eLo in his orchard pie not been 
serious. 

eer of a Chalcid Parasite, 

Mr. Fairweather ascribes the diminution of the injuries to the bene- 
ficial results of an attack which had been made upon the pest by a 
small parasite, examples of which he had hatched from some pupex of 
the moths inclosed in a glass jar, and which he found to be “a small 
and lively insect like a black ant, but less in size, and with wings.” 
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This parasite is probably the one referred to by Professor Riley, as “a 
minute Chalcid fly, which has increased to such an extent since the 
ravages of the Coleophora became apparent on Mr. Fairweather’s place, 
that it bids fair to render additional remedies unnecessary. The 
specimens sent in 1877 were not parasitized ; those sent in 1878 were 
about half of them affected, and of twenty-four specimens received in 
March, 1879, seventeen |over seventy per cent] had been destroyed by 
this little fly.” The species has not, so far as I know, been determined. 

It is somewhat strange that this insect does not appear to have ex- 
tended its depredations to any of the orchards in the immediate 
neighborhood of the Densmore Apple Farm.* 


Other Case-bearers, 


In vol. xxviii of the Proceedings of the American Association for the 
Advancement of Science (1880), Professor W. S. Barnard has figured 
what is, without much doubt, the case of this insect, which had been 
found by him upon chestnut, near Ithaca, to which it may have strayed 
from the.apple, after the habit of Bacculatrix pomifoliella. In the same 
paper, the singular cases of several other Coleophora are described, one 
of which, occurring on a species of rush growing on woody knolls, is 
illustrated and its interesting peculiarities described at length. An- 
other case, which had appeared late in autumn very plentifully on 
some of the apple-trees about Ithaca, of which the insect hibernates on 
the lower side of the branches in a small, flat, obovate purse which is 
pendant to the bark by a small mass of silk, is the Aspidisca splen- 
doriferella Clem., or the Resplendent shield-bearer. An extended 
account and full illustration of this species, by Professor Comstock, 
may be found in the Report of the Commissioner of Agriculture for 
the year 1879 (pp. 210-213, pl. 2, f. 2). 


Remedies. 

Whenever, from absence of parasitism, or other cause, this little pest 
(called by one of my correspondents, in consideration of its minute 
size and its serious ravages, the “muléwm in parvo”) becomes in- 
juriously numerous, it may doubtless be controlled by the use of Paris 
green or London purple. ‘The former, Mr. Fairweather, thinks too 
expensive in cost of material and labor of application for employment 
in an orchard of the extent of his, numbering six thousand trees; but 
ulthough the protection of large orchards necessarily involves large ex- 
penditures for material and labor, yet it should be borne in mind, that 
the percentage of cost to each tree protected is no greater when ap- 








*As learn from examples sent to me by Mr. C. E. Cook, of South Byron, Genesee 
county, N. Y., the insect, at the present time (June 20, 1882), is infesting the apple-trees 
of his orchards, to quite an injurious-extent. He had not detected its presence previous 
to the present season. 
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plied to ten than to a thousand, and if it pays to employ remedial 
measures on a small scale, it will, at the least, prove equally profitable 
on a larger scale. 

London purple would probably be quite as valuable in protecting 
large orchards as the more costly Paris green. Its much less cost would 
permit of its more thorough and frequent use, and it seems also to 
possess the additional recommendation of being absorbed to a greater 
degree by the leaves. It could be conveniently applied by means cf 
the forcing pump (illustrated on pages 29 and 30), throwing the liquid 
from a barrel placed on a wagon and drawn through the orchard. The 
efficacy of this material in preventing the ravages of the Codling moth 
of the apple has been tested by Professor A. J. Cook, and its use for 
the purpose was strongly recommended by him, and sustained against 
adverse criticisms, at the Cincinnati meeting of the American Asso- 
ciation for the Advancement of Science. Young apple-trees which 
had been treated by this method had given fine crops of sound fruit, 
which had been freely eaten by himself and family without any in- 
jurious results. The quantity of London purple used was a table- 
spoonful to a pail of water, which was found to answer for three trees. 
In using it against the case-bearer, a large amount of the liquid should 
be thrown upon the tree, as it would need to be very generally dis- 
tributed in order to reach all the buds or the foliage. 

As a general rule, the best time to attack our injurious insects is 
when they are just from the egg, and so delicate that they may be 
easily destroyed. ‘The young caterpillars of the case-bearer emerge 
from the eggs during the month of September. It would not be pru- 
dent to apply the poison at this time, except to trees bearing early 
apples from which the fruit had been gathered. Even to these, it 
would require a large amount of liquid to reach all the leayes of the 
tree upon which the young larves might be feeding. Beyond this, the 
feeding done by them before retiring, less than half-grown, within 
their cases for hibernation, would not be of any appreciable injury. 
The proper time, therefore, to use the poison is when the Jarve have 
awakened from their winter’s sleep, and are resorting to the buds to 
resume their feeding. This can easily be ascertained by observation, 
and careful inspection of the infested trees should be made during the 
first warm days in early spring, as soon as the first insects are seen 
upon the wing. If at this time, all the expanding buds be sprayed 
with the liquid, and the operation be repeated two or three times at 
intervals of a week or after rains, during the opening of the buds and 
the unfolding of the leaves, very few of the case-bearers will be spared 
to continue their ravages, and to complete their transformation to the 
perfect moth, laden with eggs for the perpetuation of the pest in an- 
other brood. 


f INJURIOUS DIPTEROUS INSECTS. 


ON SOME SPECIES OF ANTHOMYIIDA. 


The opportunity of observing, during the past summer, the several 
stages and transformations of some species of Anthomytide which had 
not been known to us in this country before, has led me to an exami- 
nation of the histories of the allied species; and as some of them 
merit special consideration from their depredations upon important 
crops, and one, from the material aid rendered by it in the destruction 
of the Rocky Mountain locust, it is believed that a notice of the seve- 
ral species, presenting the latest discoveries in relation to their history, 
their present accepted nomenclature, and the best means of prevent- 
ing their injuries, may prove convenient for reference, and of service 
to the student and agriculturist. Some general remarks respecting 
the family to which they belong and their classification may serve as 
a fitting introduction to specific details. 


Habits of the Anthomyiide. 

The Anthomyiide have been so named (from anthos, flower, and 
muia, fly) from their habit of frequenting various flowers, particularly 
those of the Umbellifere and Composite; but as there is another group 
of flies, known as the Syrphide —prettily variegated in yellow and 
black, and many of them bearing resemblance to bees, wasps and hor- 
nets, which are pre-eminently flower visitors for feeding on their pol- 
len or nectar — the designation of ‘‘ flower-flies ” may properly be re- 
served for them. The Anthomyians, in addition to their love of 
flowers, have also their seasons for idle sporting, and large companies 
are at times to be seen indulging in aerial dances, after the manner of 
some of the gnats. Their larve (naked, footless forms, often spoken 
of as “‘ maggots ”) feed usually on living vegetable matter, as the roots 
of plants and the inner tissue of leaves, but some of the species find 
their nourishment in decaying vegetable matter and in manure. In 
the genus Homalomyia, where the species live in wet, decomposing 
vegetable and animal matter, that their respiration may be the better 
maintained in such situations, they are provided, in the place of the 
ordinary spiracles or breathing-pores, with lateral branchia or gills, 
which, as in the fishes, permit the air to be extracted from the sur- 
rounding fluids. Some of the species of this genus, as Homalomyia 
canicularis, and the “privy-fly,” H. scalaris, which occur in both Eu- 
rope and North America, are recorded as having been, in a number of 
instances and sometimes in Jarge numbers, discharged from the haman 
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stomach and intestines, where they may have been introduced in in- 
cautiously eating decaying fruit and vegetables. A list of one hundred 
and eight instances in which insect forms have been discharged from 
the human body, was published forty years ago ;* among these were 
several of Homalomyia. <A list of twenty such discharges from the 
urethra has been collected and published by Dr. Hagen,t but 
the reliability of the testimony upon which most of them rest is ques- 
tioned by the author of the paper, and it is thought that not one had 
been proved by indubitable evidence. 


Characteristic Features of the Anthomyiide, 


Structurally the Anthomians are closely allied to the typical species 
of the family of Muscide, which embraces our common house-fly, the 
meat-fly, the blow-fly, etc., from which family they were separated by 
Meigen, in 1838. An obvious difference between the two is to be 
found in the neuration. Fig. 45 represents the neuration of the An- 
thomyiide, asit occurs in the wings of the Onion-fly, Phorbia ceparum. 
The veins and cells are indicated by numerals and letters, and the termi- 
nology given below is that of Osten Sacken. The venation of the 
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Fig. 45.— Enlarged wing of the onion-fly, Poorsta ceparum Meig.—A A, costal vein; 
1’, auxiliary vein; 1, 2, 3, 4, 5 and 6, first, second, third, fourth, fifth and sixth longitu- 
dinal veins; 7, axillary vein; 8, middle transverse vein; 9, hinder transverse vein ; 10, 
transverse shoulder vein ; 11, anterior basal transverse vein; 12, posterior basal transverse 
vein; a, a, 4, first, second and third costal cells ; 4, marginal cell; c, submarginal cell; 
d, ¢, f, first, second and third posterior cells; g, discal cell; i, , h, first (the large upper), 
second and third basal cells; 7, anal or axillary corner of the wing; /, alar appendage 
(alula); %, axillary incision, (For the last three, see Fig, 46.) 








*On the Insects and their Larve occasionally found in the Human Body. By Rev. F. 
W. Hope. Trans, Entomolog. Soc., London, ii, 1840, p. 256. 

+On Larve of Insects Discharged through the Urethra. By Dr. H. A. Hagen. Proc. 
Dost. Soc. Nat. Hist., xx, 1878, pp. 107-118. 


22 
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Muscide is shown in Fig. 46, drawn from Calliphora vomitoria, the 
common blue meat-fly of butcher’s-stalls and occasionally of our 
houses. The references to veins and cells are the same as in the pre- 
ceding figure. From a comparison of the two it will be seen that 
they differ mainly in the shape of the first posterior cell, d, which in 
the Anthomyiide is quite open, instead of being nearly closed at the 





Fic. 46.— Enlarged wing of the Blue meat-fly, CaLLipHora vomiToria: the veins and 
cells are numbered and lettered as in Fig. 45. 
wing-margin, asin Muscide@, by the sudden bending up of the fourth 
longitudinal vein when near the margin, and running obliquely up- 
ward to very near the termination of vein 3. 

The Anthomyride are further distinguished by a transverse suture 
(impressed line) crossing the thorax, and by their tegulee (the covering 
scales of the spiracles of the hinder thorax) being rather well-developed, 
although frequently not very large in size. 


The Anthomyiide an Extensive Family. 

The family isa numerous one. Baron Osten Sacken, in his Catalogue,* 
records one hundred and thirty-nine North American species (includ- 
ing above fifty of Walker’s unrecognized species), belonging to twenty 
genera. Later, Mr. R. H. Meade, of England, who has been making 
special study of the family, has enumerated one hundred and forty- 
one species, in nineteen genera, from material sent to him from the 
Museum of Comparative Zodlogy at Cambridge, Mass.,t which, with 
others in the Museum not seen by him, and those to be noticed in the 
present report, gives, so far as recognized at the present, one hundred 
and thirty-six North American Anthomyvide. Of these, no less than 
thirty-five species are accepted as identical with European ones. 





* Catalogue of the Diptera of North America. By C. R. Osten Sacken, Washington, 1878, 
&vo, p. 276. 

+List of North American Anthomyiide, examined by R. H. Meade, Esq., Bradford, 
England. By Dr. H. A. Hagen.—Canad, Entomol., xiii, pp. 48-51, 1881, 
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The New York Species of the Family. 

Five species of the interesting genus of Homalomyia Bouché, to 
which reference has been made (four included in the Meade list) occur 
in the State of New York. The first two mentioned are the more 
common. ‘The first, from its being so frequently found in houses, has 
been called the ‘‘ lesser house-fly,” Musca domestica minor De Geer; 
the second has received its common name of the ‘ privy-fly” from its 
larva occurring in human excrement, particularly in the contents of 
old vaults. ‘The larve of this genus are not rounded forms as in An- 
thomyia, but have flattened bodies, as indicated by the generic name, 
and also in their popular name of ‘ flat-flies”” An excellent paper 
upon these forms may be found in the American Entomologist, vol. ii, 
pp. 137-141, from the pen of Mr. Walsh, published after his death. 
The species are the following (the Meade numbers are prefixed to those 
seen by him) :— 

44, Homalomyia canicularis (LINN.). New York and Mass. 


“a Wa f scalaris (FABR.). N. Y., Penn., Mass., Me. 
46. H., prostrata (Rosst). N. Y., Mass. 

50, ZH. sp. indet. N. Y., Greenland. 

— #. tetracantha Lonrw. Middle States. 


Of the genus Anthomyia Meig., the larve of which are naked, not 
having the branching lateral appendages of the preceding genus, the 
following New York species are recorded :— 

57. Anthomyia latitarsus SuanG. and Zetr. N. Y. and N. Hamp. 


59: A’ sp. indet. Similar to A, pluvialis, of Europe. 

— A, brassice BoucHE. Perhaps same as A. ruficeps MEIG. 

— A. ceparum Boucuké.* Same as A. antigua MeIG., auct. Schiner. 
— A. raphant HARRIS. Perhaps same as A. radicum LINN. 

— A. similis (Fircu), Similar to Hylemyia deceptiva Frren. 


In Hylemyia Desv., of the fourteen species indicated, four are from 
New York, viz. :— 
60. Hylemyia sp.2 N. Y., N. J., and British America: apparently abundant. 


61. ZZ. sp.? N. Y., Conn., and N Hampshire. 

62. ZH. deceptiva Fircu. N.Y., Hudson’s Bay, and Arctic America. 

63. ZH. tarsata Stk. N. Y.and Ill. Perhaps A. aleathoe WAuK. 

64. ZL. sp.?: also 65 and 67, sp. indetermined. Two other species are from 
Canada and New Hampshire and are probably to be found in 
New York. 


Twenty-two species are referred to the genus Chortophila, of which 
nine are credited to New York, and eight additional ones from locali- 
ties so near, as Canada, Massachusetts and Connecticut, that they may 
be presumed to occur also in New York. Many of the species are 
small and some are known to have an extensive distribution, ranging 
from the District of Columbia to the Arctic regions. 








*Since the publication of this paper, the species has been removed to the genus Phorbia, 
as will be noticed hereafter. F 
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In other genera of the family, fifteen species are enumerated from 
the State of New York: in all, forty-one species, distributed in eleven 
genera. Many others are undoubtedly to be discovered, as additional 
attention shall be paid to them. They are extremely difficult of 
study, from their close resemblance to one another. The females of 
several of the species are so much alike that they can scarcely be de- 
termined unless their males occur with them. * 


Phorbia ceparum (Meigen).+ 
The Onion-fly. 


Ord. DIPTERA : Fam. ANTHOMYIID. 


Boucue: Naturgeschichte der Insecten, 1834, p. 73. 

Westwoop : in Loudon’s Mag, Nat. Hist., vii, 1884, p. 425; in Gardener’s Mag., 
xiii, June, 1837, p. 241; Introduc. Class. Ins., ii, 1840, p. 570,f. 132, 3-6. 

KouuaRr: Ins. Inj. to Gardeners, etc., 1840, pp. 157-9 and figures. 

Harris: Rept. Ins. Mass., 1841, p. 415; Treat. Ins. New Eng., 1852, p. 495; Ins. 
Inj. Veg., 1862, p. 617, f. 272 (habits, but another fly described). 
CuRTIS: in Gardener’s Chronicle, 1841, p. 396 and figures: Farm Insects, 1860, p. 

145 (mention). 

KIRBY-SPENCE: Introduc. Entomol., 1846, p. 141 (brief mention). 

GLOVER: in Rept. Commis. Agricul. for 1864, p. 563 (remedies); Rept. for 1867. 
p. 73 (mention); Rept. for 1872, p. 133 (history and remedies); MS. Notes 
Journ.— Entomolog,. Index, 1877, p. 5 (references). 

WaAtLsH: in Pract. Entomol.,i, 1865, p. 20 (remedy); Id.,ii, 1867, p. 64 (brief notice). 

SLADE: in Rept. Commis. Agricul. for 1865, p. 238 (with notice of onion and cul- 
ture). 

Firco: in Ann, Reg. Rur. Aff., v, 1867, p. 91; Eleventh Rept. Ins. N. Y., in 
Trans. N. Y. St. Agricul. Soc. for 1866, xxvi, 1877, pp. 487-494, figs. 1-5 
(habits, transformations and remedies). 

BoIsDuvAL: Entomol. Hortic., 1867, p. 611. 

PACKARD: Guide Study Ins., 1869, p. 411, f. 8382 (larva and imago); Second Rept. 
Ins. Mass., 1872, p. 8; in Hayden’s Ninth Rept. G.—G. Surv. Terr., 1877, 
pp. 740-742, pl. 67, f. 1 (transformations and remedies). 

DopGE: in Rept. Commis, Agricul. for 1869, pp. 224-226 (natural history and 
remedies). 

Ritey: in Amer, Entomol., ii. 1870, p. 110, f. 72 (an imported insect). 

ORMEROD: Rept. Inj. Ins. for 1877, p. 7; Id. for 1878, p. 7; Id. for 1879, p. 12; Id. 
for 1880, pp. 15-18; Id. for 1881, pp. 35-38; Manual Inj. Ins., [1881], pp. 
123-129 and figures (habits, history, preventives and remedies). ; 


*The reverse of this is seen among some of the Hymenoptera. ‘‘In the Vespide, there 
exist a number of species of which the males resemble one another so far as not to be 
distinguishable. * * * There isa whole category of species of the genus His, of 
which the females offer differences the most extreme, but of which the males are 80 con- 
founded that they cannot be distinguished from each other (Dr. de Saussure, Synopsis of 
American Wasps, 1875, p. xviii). 

{The Anthomyia ceparum of all the following citations except the last. 


THE ONION-FLY: ITS HISTORY, ETC. 1%3 


Ost. SACKEN : Cat. Dipt. N. Amer., 1878, p. 168 (references), p. 258 (note). 
BeETHUNE: in Ann. Rept, Ent. Soc. Ontario for 1880, (1881), p. 48. 
MEADE: in Entomol, Month. Mag., xix, 1888, pp. 213,218 (as Phorbia cepetorum). 


The onion-fly has long been known to interfere seriously with the 
cultivation of onions. Its ravages had been noticed and recorded both 
in this country and in Europe, long before Bouché, in the year 1834, 
described it as infesting onions, and gave to it the scientific name of 
Anthomyia ceparum, which it has since borne up to the present time, 
and by which it has so often been presented to public notice by ento- 
mological writers.* It is not known when it was introduced in this 
country, but it may easily have been brought over at any time, either 
as larvee feeding during the voyage, or as pup, since its pupal transfor- 
mution often takes place within the plant. It is rather a local species, 
being very destructive in some localities, and almost unknown in 
others. It also, like many other of our injurious insects, has its periods 
of unusual abundance over a broad extent of territory. Thus it is re- 
corded as having been quite destructive in the Hastern and Middle 
States in 1854 and again in 1863. 


Its Natural History- 


There are successive broods throughout the season. The first attack 
is made as soon as the young seedlings are an inch or two above the 
ground. The flies are attracted to the plants, and deposit their eggs 
upon the lower part of the leaves, either among them at their base, or, 
as frequently, along the edge of the lower leaf or sheath as shown in 
Fig. 49. Seldom more than a halfdozen eggs are deposited ona 
single plant. 

The Eggs. — The eggs are white and smooth, elongate-oval in form, 
and of a size which admits of their being readily seen by the eye, being 
four-hundredths of an inch long and about one-hundredth broad. In 
Fig. 47 at a and 6 they are shown in their natural size and in enlarge- 
ment. They usually hatch within a week, the time required varying 
with the different broods and with the temperature of the season. 

The Larve.—'The young larva, upon leaving the egg, burrows 
downward within the sheath, leaving behind it a discolored streak 
to mark its passage. It penetrates the cylindrical root, of which 
it consumes the interior with the exception of the outer skin. At a 
later stage of growth of the plant when the bulb has commenced to 
form, several of the larvee may be found feeding in company. When 








*According to Professor J. 0. Westwood, Kirby and Spence were the first to apply the 
specific name to this insect. Reference is made by him (Mag. Nat. Hist., vii, p. 425), to 
““Scatophaga ceparum K, and §., i, 190.’ This may have been in the first edition of the 
Introduction to Entomology, to which I have not been able to refer. Probably no descrip- 
tion accompanied the name. 
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the bulb is consumed, they desert the plant for another, and still others 
in succession, as a dozen or more young onions would be needed to 
furnish the requisite amount of food for maturing a half-dozen of the 
larvee. 

The larva when full grown, shown at ¢, in the accompanying figure 
and at d, in enlargement, is nearly one-third of an inch in length. It 
is glossy, dull white, smooth, naked, of an elongate-conical form, with 
its anterior end capable of being extended, while feeding, into an acute 
point. At the extreme end, the two 

¢ plack hooks which form the cutting 

organs of the mouth show through the 
d 35) > skin asa short black stripe. Near the 
Tar Til. OE One head, the projecting breathing organs 
fly: a, eggs, natural size, 6, enlarged; c, are visible. A stripe seen along the 
d, the larva, natural size andenlarged ; . . : . 
é,,f, the puparium natural size and en- middle of its back is the alimentary 
larged. (After Fitch.) vessel with its contained substance. The 
hinder end of the body is obliquely truncated, and on its flat surface 
are two small elevated brown points (the spiracles or breathing tubes 
of this extremity of the body), and on the margin are eight small pro- 
jections, like teeth, of which the lower two are the larger. Slightly in ad- 
vance of these latter are two small processes which appear to be of 
service to the larva in its travels. Some prominent folds — one on the 
under side of each segment — are also aids in locomotion. 






Pupation. 

In about two weeks in summer, the larva has attained its growth, 
and is in readiness for its pupation. Ina number of recorded instances 
it has assumed this stage within the onion, but it usually with- 
draws itself into the surrounding ground. It has soon contracted in 
length and become of an oval form, moderately pointed at its anterior 
end, and somewhat flattened at the other, where projections resem- 
bling those of the larva may be seen. The skin has hardened and has 
changed to a chestnut-brown color, and in this condition resembles 
some of the pupal forms. It 1s not the pupa, however, but only its 
envelope or case protecting the true pupa, which, upon breaking open 
the outer covering a few days after its formation, would be found as a 
soft and white body showing the jointed abdomen, with the wings and 
legs of the future fly appressed to its surface. This case, which shelters 
the inclosed pupa like the cocoon of a moth, is known asa puparium.* 
It is shown in Fig. 47, ate in its natural size, and at f enlarged. 

*It is described by Westwood as “‘ of a chestnut color, having its posterior end blackish 
with the extremity red, and two large black spots observed in the larva; the oral tentacula 


are also observable at the other end, they being somewhat exserted.” (Mag. Nat. Hist., 
Vii, p. 428.) 


THE ONION-FLY: FIRST INDICATIONS OF ATTACK. 175 


The pupa state ordinarily continues for about a fortnight in summer 
when the front end of the puparium is 
broken open, and the fly emerges and 
, escapes from the ground. The general 
appearance of the fly is shown in Fig. 
48 (after Fitch), and in Fig. 45, ante, 
page 169, a more accurate view of the 
wing is given, in enlargement. The 
last brood of Jarvee pass the winter in 
the pupa state, and the flies emerge in 
early June, or about the time when the 
Fig. 48.— The Onion-fly, PHorsra 5 * ner és : : 
cerarum (Meigen), enlarged. young onions are in readiness to receive 
their eggs. 





Commencement and Progress of an Attack. 

The first indications of an attack by the larvee upon young onions, 
the method of their procedure, and the progress of the injury, are so 
well presented by Dr. Fitch (Eleventh Report on the Insects of the 
State of New York, in Zrans. N. Y. State Agricul. Soc., for 1866, p. 
489) that we give it here :— 

“The first indication which we have that our onion bed is invaded 
by this enemy, we discover that two or three of the young plants are 
wilted down and lying on the surface of the ground, perhaps changed 
to a yellow color, and the plant next in the row to those prostrate ones 
probably has its lower or outer leaf similarly wilted and prostrate, al- 
though it is green and shows no wound or other indication of disease, 
and the other leaves of this plant are erect, and to the eye appear per- 
fectly healthy ; but on feeling them we find that they are soft and 
flaccid, not firm and substantial, like those of the unaffected plants. 
Thus by the feeling of the leaves we readily detect those plants which 
have worms in their roots. 

‘‘On carefully digging up and examining the 
affected plant, if it is young and the roots small 
and cylindrical, we commonly find it completely 
cut asunder, as represented in Fig. 49, only the 
thin outer skin remaining, whereby the slightest 
pull upon the top draws it up out of the ground, 
Later in the season, when the round bulb is be- 
ginning to be formed, as in Fig. 50, we find a hole 
perforated in its side, opening into a cavity in the 
interior, and the earth around this perforation is 
wet and slimy, forming a mass of filthy mud in 
which those worms are lying which are not engaged 
Fic. 49. _Y oung onion jn feeding. And by this interior cavity the ate 


attacked by the onion- . : 
worm (after Fitch): leaves of the plant are severed from their connection 
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with the fibrous rootlets, as shown in the figure, whereby it is now 
these central and not the outer leaves which first turn yellow and 
die; and all the upper portion of the root becomes soft and putrid, 
while the bottom part, continuing to be nourished by the fibrous 
rootlets, remains sound, and the worms now crowd into this part to 
feed, whereby it sometimes presents a wonderful appearance, being 
thronged with worms wedged together 
side by side in a com- 
pact mass, all with their 
heads downward, eagerly 
consuming the last re- 
mains of food there is there, onion crowded 
and only the rounded hind yvith (coe 
; ends of their bodies exposed Fitch). 
as The Pad aie cateee to view, these forming an even surface 
Fitch). similar to the cobble-stones of a street 
pavement, as represented in Fig. 51.” 

Although the onion, in all its stages and in its different varieties, is 
subject to attack, yet the fly occasionally selects a limited locality or 
even a particular onion for the deposit of its eggs, Dr. Fitch has 
given a remarkable instance which illustrates this selection: “An 
escallion, a month after it was set out, having wilted and turned yel- 
low, the whole of its root was found to be a soft putrid mass of a most 
offensive smell, everywhere thronged with these maggots of all sizes, 
some of them newly hatched and no larger than the eggs from which 
they came, others full grown, and others changed to pupe and lying 
in the wet dirt in contact with the root. I judged that there was up- 
ward of two hundred of these maggots in this one onion, which was 
little more than half an inch in thickness. And though there was 
now no sustenance remaining for their nourishment, unless they fed 
upon the putrid as well as upon the sound substance of the onion, 
every crevice above ground, around the bases of the leaves, was occu- 
pied with eggs to the number of about fifty, and many empty shells 
from which worms had recently issued. It was a mystery to me why 
such a multitude of worms should occur in this particular onion, and 
why flies continued to deposit their eggs upon it, when it was already 
so overstocked as to furnish no food for their young.” 

Insect Enemies, 

No parasite is known to prey upon the onion-fly. In Europe there 
is a small four-winged Ichneumon fly, Alysia manducator Panzer, 
which destroys its pupa. It has not been detected in this country, 
but the genus is represented by at least three determined species* of 





























* Proc. Entomol. Soc. Phila., i, p. 211, 1862. 
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which the habits are as yet unknown, and by several undescribed 
species that are to be found in our collections. 

It is believed that the larve of the Golden-eyed flies, of the genus 
Chrysopa, are of service in destroying the eggs of the onion-fly, as they 
are known to devour eagerly the contents of similar eggs, and their 
own eggs attached to their hair-like pedicel, have been frequently seen 
upon the lower part of onion plants convenient to the eggs of the fly. 


Preventives of Attack, 


Many methods have been recommended for use against this pest. 
Several of them will be given, for often it is only by trial of various 
methods that one may be selected which will prove efficacious in a 
particular locality. An application which will be entirely successful 
under one condition of soil may be of no service whatever where the 
conditions are quite different ; and the convenience for obtaining the 
materials to be employed may also vary greatly with the locality. 

Kollar, in his Treatise on Insects Injurious to Gardeners, Foresters 
and Farmers, recommends asa preventive strewing the onion-bed with 
powdered charcoal, leaving small portions without the application, 
where the flies may deposit their eggs, and the infested onions subse- 
quently taken up and destroyed by burning or deep burying. 

Dr. Fitch suggests that instead of sowing onion seed in rows, where 
the young seedlings grown in contact, give every facility for the larve 
to pass from one to another, that they should be grown in hills of 
only three or four seedlings and among other vegetables, so that when 
the young larve have consumed one hill, they would be unable to 
travel through the soil the distance required to find another, and 
would, therefore, die before maturing. 

Scattering dry, unleached ashes over the beds as soon as the plants 
are up, while they are wet with dew or from rain, and at intervals 
thereafter of a week throughout the month of June, has been found 
serviceable in preventing the deposit of the eggs upon the plants. 

Miss Ormerod, of Dunster Lodge, near Isleworth, England, who, 
during the past few years, has published several quite valuable Annual 
Reports of “ Notes and Observations on Injurious Insects,” has given 
in each, such methods for the prevention of the attacks of this fly as 
have been tested and have yielded the best results. Among them are 
the following :— 

Pulverized gas-lime scattered among the onions was found to act 
well in keeping off the insect. 

Watering with the liquid from pig-styes, collected in a tank provided 
for the purpose, was found to answer still better. 

23 
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Deep cultivation in autumn, with a good manuring and sowing in 
drills on a firm, well-trodden surface in spring, insured a good crop, 
free from the attack of the maggot. In a bed, one-half of which had 
been prepared in the above manner, and the remaining half only _ 
trenched but not manured, the plants in the former were uninjured, 
but on the latter feeble and attacked by the maggot. 

A correspondent of Miss Ormerod presents the following experience : 
‘‘T find the best preventive in our light soil is to manure well with 
well-made manure, principally cow manure. We work the ground 
deeply and trench if need be. After lying exposed to the frost for 
some time, the ground is pulverized (with a steel fork) on the surface 
without turning up the manure, then trodden down well previous to 
sowing, which we do as early as possible in March, providing the 
ground is in good condition. We sow in lines a foot apart. After 
covering in the seed, we pass a heavy iron roller a few times over the 
ground to firm it well. We sow thinly, so that we seldom require to 
thin the plants. In this way we never fail to have excellent crops of 
onions, although the garden has been very subject to attacks from 
onion-fly ; and there are many gardens in the neighborhood where the 
fly has all its own way with the onion crops.” 

Another correspondent makes use of ‘‘ hen manure which had been 
well turned during the winter and covered with soil to retain the am- 
monia.” In place of the roller, the soil is well trodden with the feet 
and raked over. The trampling of the feet makes it quite hard, and 
it is considered to do good by preventing progress of the larva. An- 
other person recommends horse manure not over fermented for use on 
heavy damp soils. 

A writer in the Gardener’s Chronicle and Agricultural Gazette (vol. 
xili, 1853, p. 197) states that a simple preventive of attack of the fly, 
satisfactorily tested by him, is dry soot, dusted over the soil lightly 
once a fortnight from the time of sowing until all danger is past. 


Remedies for Attack. 

When an onion-bed has been attacked by the fly, which may readily 
be known by the leaves wilting and turning yellow at the tip, every 
onion giving indication of the attack should be taken up at once and 
destroyed by burning or otherwise. If this be done promptly and 
thoroughly it will terminate the attack. The onions should not be 
pulled wp, but carefully lifted by means of a broad-bladed knife, so 
that the entire bulb with the larve within it, may be removed. If 
simply drawn by hand, the stem, which often is only held in place by 
its thin skin, will separate from the decayed base, which, with the con- 
tained larvae, will be left behind and no good whatever accomplished. 
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Water nearly at the boiling temperature poured from a tea-kettle 
along the rows of onions which have attained considerable size, has 
been found to kill the larvee without injury to the plants. It is also 
stated that watering with strong soap-suds, when the attack is first 
noticed, has entirely arrested it. 

Miss Ormerod believes that the most successful remedy is to be 
found in a proper use of paraffin oil, Care is required lest it should 
be used in excess, when it will injure the plants. It may probably be 
applied with greater safety by saturating sand with the oil to be sown 
among the onions, and afterward sprinkled from the rose of a water- 
ing pot. In one instance reported, a pint (English measure) of the oil 
was put in two gallons of water, and with it the onions planted in 
rows were watered through the nozzle of a watering-pot. In another, 
a good glassful of oil was mixed with about six gallons of water and 
thrown in a spray over the beds; two or three applications ended the 
attack. To test the efficacy of paraffin oil in the destruction of the 
larve, a number of them were placed in a flower-pot in soil with 
young onions. Some days thereafter three drops of the oil were in- 
troduced in the pot, and after twenty-four hours, upon examination, 
all the larvee, except two, were dead. 


The American Fly Compared with the European, 

The Anthomyia ceparum of Authors (the name by which the onion- 
fly has long been known) has for some time been regarded as probably 
identical with the Anthomyia antiqua of Meigen, having been given 
as a synonym of that species by two eminent European Dipterologists, 
Zetterstedt (Diptera Scandinavie, viii, p. 3297) and Schiner (Faun. 
Austr., i, p. 643). In the Catalogue of Diptera of Baron Osten 
Sacken (1878) the species appears as Anthomyia ceparum (Meigen, 
Bouché), with a reference to a note which simply mentions Schiner’s 
reference of itto A. antigua. The species seems not to be in the col- 
lections of the Cambridge Museum, for it was not among the exam- 
ples of the family submitted to Mr. Meade for his examination (see 
page 70) and it does not appear that a critical comparison of 
our species with the A. ceparwm and A. antiqua of Europe had ever 
been made. Mr. Meade, after a special study of the Anthomyiide for 
several years,* being at present engaged upon a Revision of the British 
Species,t it seemed a favorable opportunity for making the desired 
comparison, and, accordingly, several examples of ‘‘ A. ceparum,” bred 
by me from onions, were recently sent to him for the purpose. The 








*See a paper on the “ Arrangement of the British Anthomyiide,”’ in Hntomol. Month. 
Magq., xi, 187475, pp. 199, 220. 

+ ‘Annotated List of British Anthomyiide,” Hntomol. Month, Mag., xviii, 1881-82, pp. 
1, 27, 62, 101, 123, 172, 201, 221, 265; xix, 1882-83, pp. 29, 145, 213. 
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result of the comparison is given in the following interesting commu- 
nication received from him :— 

“The specimens of onion-fly which you sent to me are [very nearly] 
identical with Hylemyia antiqua Mgn. The only difference between 
your specimens and those that I have, named by the late Professor 
Rondani, is that in yours, the arista is rather less pubescent. Curiously 
enough, I have bred several specimens myself this summer (since the 
part of my paper on the genus Hylemyia was published) from onions, 
some of which were sent to me by Miss Ormerod, Entomologist to the 
Royal Agricultural Society in England, which are all exactly like 
yours. They must be placed with Hylemyiaantiqua, unless, on account 
of the shorter pubescence of the arista, they may be considered as a new 
species, They must, however, be removed from the genus Hylemyia 
(the arista not being plumose) and placed in that of Phordia (part of 
Chortophila according to Rondani).” 

As the result of further study, the species has been found to be dis- 
tinctly separable from H. antiqua. Its chief points of difference are 
stated to be in its simply pubescent antenne, its interrupted dorsal 
stripe upon the abdomen, and its clear wings, as opposed to the sub- 
plumose antennex, a continuous abdominal stripe,and the brown wings 
of antigua. It is represented as par excellence an onion-fly, as all the 
-specimens seen, had been bred from the bulbs of that vegetable. In 
some instances, it had been discovered feeding upon bulbs in associa- 
tion with Phorbia cilicrura, both species passing through their trans- 
formations at the same time. 

In the Lntomologist’s Monthly Magazine for March, 1883, Mr. Meade 
has carefully described the species, and, in consideration of its having 
for some time been confounded with H. antigua, has givenit the name 
of Phorbia cepetorum, n. sp. Inasmuch as the A. ceparwm of Meigen 
is, at the same time, given by Mr. Meade as a synonym, with doubt, of 
the new species,— as he also admits that it may be identical with the 
A, ceparum of Bouché and Meigen, which he has not identified,— and 
as there are other reasons which render it quite probable that it will 
prove to be the same, it seems proper that the specific name, so 
familiar to us from its long use, should still be employed for this species, 
and so continue, unless it can be clearly shown to pertain to another. 


Its New Generic Position, 

The genus Phorbia, to which the onion-fly has been referred as 
above, was proposed by Desvoidy, to include a portion of the old 
genus Anthomyia, which had been found to be so large as to be in- 
convenient and to contain greatly varying forms. The subdivisions 
that had been made by Desvoidy, Macquart and Rondani seem to 
Mr. Meade to be either too many or too artificial. In the new arrange- 
ment, which, in consideration of the critical study which has been 
given to it, will doubtless be generally received, he proposes to retain 
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the name of Anthomyia for a small group of the black-legged species, 
more highly developed than the others, having the alulets rather 
larger with the scales unequal in size. The remainder of the black- 
legged species are separated in two divisions, for the first of which 
Chortophila Macquart is adopted, to include those which have the 
abdomen more or less thickened and cylindrical; and to the second 
division, to include all those with black legs not belonging to either of 
the other two groups, Desvoidy’s name of Phordia is given. The 
species of this genus have the abdomen narrow and elongated, or 
oblong and flattened. The pale-legged species (without the limitation 
of Desvoidy and Macquart to those that have the body also more or less 
yellow) are placed in the genus Pegomyia Desy. 

In the above genera, all the species to be noticed at the present 
time are arranged. ‘The student who may desire to study this group 
may find them tabulated in the Hntomologists’ Monthly Magazine for 
July, 1882, p. 31. 


Phorbia cilicrura (Rondani). 
The locust-egg Anthomyian. 
Ord. DIPTERA : Fam, ANTHOMYIID&. 
Chortophila cilicrura RonvD. Att. Soc. Ital. Sci. Nat., ix, 1866, p. 165. 
Anthomyia radicum var calopteni RrLEY: Ninth Rept. Ins. Mo., 1877, pp. 92-95, 
f. 23 (discovery and description); Supp. Mo. Repts.,1881, p. 89 (description). 
Anthomyia angustifrons MEIGEN: in First Rept. U. S. Entomolog. Commis., 1878, 
pp. 285-289 (from 9th Mo. Rept.); in Second Rept. U. S. Ent. Commis., 
1880, p. 263 (mention), 
Chortophila angustifrons Meig. OSTEN SAcCKEN: Cat. Dipt. N. Amer., 1878, p. 
107 (citation). 
Chortophila angustifrons (Meig.). MEADE: in Entomol. Month. Mag., xiv, 1878, p. 
252 (in Cambr. Museum); in Canad. Entomol., 1881, p. 49 (identical with 
A. rad. var. calopteni). 
Phorbia cilicrura (Rond.) MEADE: in Entomol. Month, Mag. xix, 1883, pp. 218, 216. 

A species belonging to the same genus with the preceding, but owing 
its economic importance to very different habits, may next be briefly 
noticed.* 

Discovery of its Attack upon Locust Eggs. 

During the summer of 1870, when the Rocky Mountain Locust was 
proving so exceedingly destructive in several of our Western States, 
and public attention had been drawn to the study of its habits and 
natural history, in the hope of discovering some means of controlling 
its excessive ravages, the interesting discovery was made, that the eggs, 
which had been laid in immense numbers, had been attacked by a 
small ‘* white worm or grub,” which was destroying a large propor- 





*Later observations have disclosed a larval food-plant in common, which intimately con- 
nects the two species. Mr. Meade has discovered P. cilicrura feeding on onions, and 
during the past summer, he has bred a number of the flies from onion-feeding larve. 
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tion of them. The following are some of the statements relating to 
their earliest discovery, made to Professor Riley in the summer and 
autumn of 1876, from correspondents in Minnesota and Kansas: 
Yesterday we discovered that our locust eggs were hatching out 
maggots. We break open the cocoons, and the eggs on exposure to the 
sun for a few moments crawl away a worm. In warm places along the 


hedges, the earth is alive with them.—S. M. P., Hiawatha, Kansas, 
Oct. 30, 1876. 

I find the parasites more plentiful to-day than before. The ground 
seems to be full of them, from five to twenty of the small white worms 
in a single cell. In every cell in which I have found any, the eggs 
were nearly or quite destroyed.— OC. E. L., Rockport, Minn., Oct. 16, 
1876. 


A large proportion of the eggs have been destroyed by a small white 
larva. Many of the egg-cases, which ordinarily contain from twenty 
to thirty eggs, had no eggs in them, but were full of these worms or 
larvee, each one of which took the place of the egg which it had de- 
stroyed. — F. H.5., Lawrence, Kansas, Nov. 1, 1876. 

During the autumn of 1876, these larve, it was estimated, destroyed 
about ten percent of the locust eggs in Missouri, Kansas, and Nebraska. 
They also rendered excellent service in Minnesota, Iowa, Coloradoand , 
Texas. That they had not been previously discovered may be owing 
to the fact that but little attention had been, before this time, given to 
the locust eggs.* 

Description of the Insect. 

The larva and the perfect insect have been popularly described by 
Professor Riley as follows: ‘‘This good little friend, which simul- 
taneously prevailed over so large an extent of country, is a small white 
maggot, of the same general form of the common meat maggots or 
“gentles,” but measur- 
ing, when full-grown 
and extended, not 
quite one-fourth of an 
inch in length. The 
head with some of the 
anterior joints of the 
body, tapers and is re- 
tractile, and the jaws 
4 consist of two small 
“ ys Zz hooks joined to a V- 
Fic. 52.—Locust-egg Anthomyian parasite, PHorBra CILI— shaped, black, horny 


cruRA: a, the fly; 6, puparium; ¢, larva; d, head of same. : ts aes 
—all enlarged. © (Rites ; piece, which, as it is 






PUs see 





tlie ee en. eee 

*A similar attack upon locust eggs in Asia Minor, made by a parasitic Bombyliid fly — 
Callostoma fascipennis, Macq., which had entirely destroyed the locusts throughout an area 
of eighty square miles, was last year brought to the notice of the Entomological Society of 
London. For some of the observations made upon the parasite, see the American Natural- 


ist for 1882, p. 916. 
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retracted or extended, plays beneath the transparent skin. The hind 
or tail end is squarely docked off, and contains two small yellowish- 
brown, eye-like spots, which are the principal breathing pores. 

The perfect insect issues from its puparium as a small grayish two- 
winged fly (Fig. 52, a), about one-fourth of an inch long, the wings 
expanding about one-half of an inch, and in general appearance re- 
sembling a diminutive house-fly, except that the body is more slender 
and more tapering behind, and the wings relatively more ample. More 
carefully examined, the body is seen to be of an ash-gray color, tinged 
with rust-yellow, and beset with stiff, bristle-like hairs, those on the 
thorax stoutest, and those on the abdomen smaller, but more uni- 
formly distributed. The wings are faintly smoky and iridescent. There 
are three dusky longitudinal stripes on the thorax, most distinct an- 
teriorly, and another along the middle of the abdomen, most distinct 
in the male, which also differs from the female in the larger eyes, which 
meet more closely on the top of the head, and in the face being whiter. 


The above general description will serve for the identification of the 
insect when it occurs in association with locust eggs. 

A detailed description of the fly, by Professor Riley, for scientific use, 
may be found in the 9th Missouri Report and in the General Index 
and Supplement to the Missouri Reports (loc. cit.); also in the First 
Annual Report of the U. S. Entomological Commission, pp. 288-89, 
under the name of A. angustifrons Meigen. We refrain from quoting 
it here, for while it would be of service to the entomological student 
to collate, as opportunity offers, the descriptions of allied species which 
are scattered through many volumes not conveniently accessible, and 
although this species is known to occur in the State of New York, yet 
it has not shown itself in the eastern portion of the United States, in 
such numbers, or with such habits, as to renderit of economic import- 
ance. 


The Larva feeds also upon Vegetables. 


It is not at all improbable, that, in conformity with the known economy 
of many other insects in different localities, it may adapt its habits to 
the changed conditions surrounding it, and that in our State it may 
exist as a depredator upon the roots of some of our cruciferous plants, 
where it may not, as yet, have been distinguished from the similar 
species with which it is acting in concert. As we have recently found 
no less than three species, differing but slightly in specific characters, 
infesting the leaves of beets, in company (and two other species are 
known in Europe), it is probable that several of the Anthomyians may 
be jointly operating upon the roots of the cabbage and the radish. In- 
deed, Professor Riley states (9th Missouri Report, p. 95), that speci- 
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mens in his cabinet, bred from cabbage and radish roots, do not differ 
specifically from those reared from the locust-egg feeding larve. 


Synonymy of the Species. 

From its general resemblance to the Anthomyia radicum of Europe, 
it was at first regarded by Professor Riley as simply a variety of that 
form, and it was accordingly characterized by him as A. radicwm var. 
caloptenit. Examples having been submitted to Mr. Meade, they were 
by him referred to Anthomyia angustifrons of Meigen, which had been 
placed by Rondani in the genus Chortophila. Recently Mr. Meade in- 
formed me that 0. angustifrons Meig. has been found by Rondani to 
embrace three or four distinct species, differing in slight points of 
structure, and that our locust-egg feeding species seems to correspond 
to the one named by Rondani, as Chortophilu cilicrura.* In the recent 
re-arrangement of the Anthomyzida, it falls into the genus Phorbia. 
Aricia fusciceps Zetterstedt, is believed to be asynonym of this species. 





Anthomyia brassicx Bouche. 


The Cabbage-Fly. 
Ord. DIPTERA: Fam. ANTHOMYIID. 

Boucui: Naturgeschichte der Insecten, 1834, p. 74, pl. 5, f. 34. 

Krrpy-Sp.: Introduc. Entomol., 1846, p. 140 (infesting cauliflowers). 

Curtis: Farm Insects, 1860, p. 141, figs. 1, 2 and 3 of no. 26, p. 148. 

Frrcu : Eleventh Rept. Ins. N. Y., in Trans. N. Y. State Agricul. Soc. for 1866, 
xxvi, 1867, pp. 496-499. 

Riney: First Ann. Rept. Ins. Mo., 1869, p. 156 (mention); Fourth Rept. do., p. 
22 (parasite); Ninth Rept. do., p. 95 (mention). 

SPRAGUE: in Amer. Entomol., ii, 1870, pp. 302, 370 (Aleochara parasite). 

Giover: MS. Notes Journ.— Entomolog. Index, 1877, p. 5 (references). 

OstTEN SACKEN : Cat. Dipt. N. Amer,, 1878, pp. 167, 258. 

BARNARD: in Amer. Entomol., iii, 1880, p. 199 (abundance of parasites). 

Cook : in Amer. Entomol., iii, 1880, p. 264; in Canad. Entomol., xiii, 1881, p. 
190 (remedy). 

GARFIELD : in 16th Rept. Mich. St. Board Agricul. , 1878, p. 61 (experiments with 
remedies). 

OrmEROD: Manual Inj. Ins., [1881], p. 31, figs. 1, 2, 3 (habits, transformation and 
remedies). 


Its Operations Upon Cabbages. 
This is probably the most injurious species of the Anthomyvida, as 
its distribution is very extensive both in Europe and America, and it 
has shown at times such capacity for multiplication as to cause entire 





*This species should not be confounded with the Homalomyia cilicrura of Rondani (which 
is a synonym of H. floricola Meig.), for, according to Mr. Meade, Rondani very strangely 
gave the same specific name to two quite distinct Antbhomyians. 
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destruction of cabbage crops. It commences its attack upon the young 
plants while yet in the seed-bed, and continues to infest them, in 
several successive broods, until they are taken up in the autumn. The > 
larvz operate by consuming the rootlets of young plants, and by ex- 
coriating the surface and eating into the rind of older ones, or even 
penetrating into the interior of the root. When they abound to the 
extent of seriously burrowing the stalk, the decay of the root frequently 
follows, in wet seasons, and entire fields are thus destroyed. They are 
usually to be found in the swellings upon the roots, and the species is 
one of those which Curtis notices as infesting “ anbury.” 


Its Injuries not Confined to Cabbages. 


It also attacks the turnip, mining into its interior in an irregular 
burrow, or occupying eroded spots upon its outer surface. “ Sometimes 
a small roughened spot is seen, appearing like a crack in the skin of 
the turnip, with its edges rough and ragged and turned outward, and 
on paring off the roughened spot a plump white maggot is come upon, 
lying in a cavity it has there made for itself. At other times a larger 
eroded spot occurs, which is filled with wet and slimy dirt. On re- 
moving this dirt, the surface is found to be rough and warty, with 
little grooves here and there, in each of which is a maggot.” (Fitch). 

Kirby and Spence (Jntroduc. Hntomol., 1846, p. 140) evidently re- 
fer to this species, when they mention that “one of the most delicate 
and admired of all table vegetables, concerning which gardeners are 
most apt to pride themselves, and bestow much pains to produce to 
perfection — the cauliflower —is often attacked by a fly, which, ovi- 
positing in that part of the stalk covered by the earth, the maggots, 
when hatched, occasion the plants to wither and die, or to produce a 
worthless head.” 


é When and Where First Described. 


A. brassice was described by Bouché, in 1834, as above cited. It is 
thought by Schiner,* that it may have been previously described by 
Meigen, in 1826, as A. ruficeps. If the two are hereafter shown to be 
identical, then the northern range of the cabbage-fly will be extended 
into Greenland, whence examples of A. ruficeps have been received. 
There is an older A. brassice, viz. that of Weidemann (Zodlog. Mag., i, 
p. 87), which is a different species, and has recently been referred by 
Mr. Meade to A. radicum Linn.+ 





* Schiner, Fauna Austriaca, Dipt., i, p. 644. 
tWith A. ruficeps Meigen, Mr. Meade is not acquainted. 
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Its Resemblance to A. radicum. 


Dr. Fitch (loc. cit. p. 497) declares his inability to separate A. bras- 
‘sice from A, radicum, the root-eating species, either by a comparison 
of the larve occurring in the roots of the cabbage, turnip and radish, 
or by descriptions given by authors of the two species. The difference 
in the color of the larve indicated by Curtis — that of the former be- 
ing yellowish-white and of the latter yellowish-olive — he regards as 
unreliable, as he has found them pure white when first taken from 
their burrows in the roots, and from exposure to the light they acquired 
a yellow tinge, which became deeper as they were longer exposed. 


Description of the Larva, Puparium and the Fly. 


’ The best description of the insect given is that of Dr. Fitch, from 
which we quote: “The larve occur of different sizes at the same date, 
the largest measuring 0.30 in length. They are footless and white, 
composed of ten or eleven visible segments. On the throat or under- 
side of the pointed end the jaws appear as a bifid black internal streak: 
The hind end is bluntly cut off and flattened, with two elevated tawny 
yellowish dots or spiracles on the disk, and around the margin is a row 
of twelve conical fleshy points, the lower two larger and forked at their 
tips, the next one on each side equally long but narrower and acute 
pointed, and forward of these last is another transverse row of similar 
points. [Kollar states that the truncated anal joint is surrounded by 
ten fleshy points, of which the four lower are in pairs. According to 
Curtis, it has two brown tubercles in the center, and several short teeth 
on the lower margin. | 

The puparium is described in such general features as not to be ser- 
viceable for separating it from the allied species. The pupation con- 
tinues for abeut a fortnight when the perfect insect is given out, 
‘‘which is a two-winged fly, resembling the common house-fly, but, 
somewhat smaller in size, measuring 0.20 in length to the end of its body, 
and 0.26 to the tip of the closed wings. It is of an ash-gray color, and 
with three black stripes on the thorax or fore body, and on the hind 
body a black stripe along the middle of the back, and a black band 
upon each of the sutures. In the male the head is silvery-white, the 
eyes coppery-red in the living specimen, and very large, nearly in con- 
tact above — having between them a black stripe, which is much 
broader at its commencement at the base of the antenne. The anten- 
ne, feelers and legs are black. On the crown of the head, the legs, and 
the hind body are black bristles, and on the fore body are coarser ones, 
arranged in rows. The hind body is of a cylindric-conic form, its 
under side with a black stripe in the middle and black bands on the 
sutures, similar to the upper side. The wings are hyaline, ciliated 
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with fine bristles along the outer or costal edge, nearly to the tip. At 
the apex of the first vein is a slight notch, where is a coarser bristle. 
“The female differs in having the eyes smaller and farther apart, 
and the black stripe between them is much broader, and is tinged with 
tawny-red in its middle, and forked at its upper end, with a small 
black spot between the forks. The black stripes on the fore body are 
obsolete, as are also the black bands on the sutures of the hind body.” 


Natural Enemies. 


According to Curtis, the cabbage-fly is not known to have any para- 
site destroying it in Europe. A small four-winged Ichneumon, be- 
longing to the Hymenoptera, known as Alysia manducator, lives in the 
pupz of several flies allied to Anthomytide. It undergoes its transfor- 
mation in a thin, yellow case, within the pupx, and emerges in the 
spring and summer, when it’ may frequently be seen about decaying 
turnip and other roots. It may, therefore, be inferred that it is a 
general parasite of these flies, and that the cabbage and turnip larve 
do not escape its vigilance. 

In our own country, a parasite upon A. brassice has been discovered, 
from which much service is expected in checking the depredations of 
this injurious species. It is a small beetle, belonging to the family of 
Staphylinide, which are sometimes known as rove-beetles. 


The Staphylinide.— These beetles are characterized by their nar- 
row, elongated and somewhat flattened bodies, which vary in size 
from about an inch in length to a microscopic form. Their wing- 
covers are very short, often extending only over a small portion of the 
abdomen, leaving the greater part uncovered and left free to be raised 
upward in running, or employed for folding and packing up the true 
wings under their abbreviated covers after flight. The end of the body 
often bears two bristly processes. The jaws (mandibles) are long 
and curved, and are used ina menacing and formidable manner when 
the insect is taken in the hand ; when at rest, or in cabinet specimens, 
they are usually crossed at the tips. The antenne are short, composed 
of short rounded or lenticular joints, which frequently increase in size 
toward the tips. Their food consists largely of decaying animal and 
vegetable matter, rendering them very useful as scavengers. Some of 
the species attack and destroy other living insects, and are so canni- 
balistic as to prey upon their own species. Others are true parasites, 
and find their food in the larve of ants’ nests, in the nests of wasps, 
in beetles, and doubtless, from recent observations, and an increased 
knowledge of their habits —— in many more insects than are now sus- 
pected. -The family is a very large one, more than five hundred North 
American species haying been described: Leistotrophus cingulatus 
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(Gray.), and Staphylinus cinnamopterus Grav., are among the species 
frequently met with in the State of New York. 


ALEOCHARA ANTHOMYI& Sprague.— The particular species which 
is parasitic on the larve of the cabbage-fly was discovered a few years 
since, in a garden near Boston. According to the account given (doc. 
cit.) by their discoverer, Mr. P. 8. Sprague, some cabbage-plants which 
had just been set out gave indication, by their wilting and discolora- 
tion, of insect attack. On taking them up, from ten to thirty of the 
cabbage-fly larvee were found upon each plant. They had destroyed all 
of the tender rootlets, and were following the center of the main stock 
to the surface of the ground. Subsequently (June 20th), twenty-six 
puparia were collected from the soil of the hills and put in boxes of earth, 
one moist and the other dry. From these, there were obtained, about 
the middle of July, seven examples of the parasitic beetle, which had 
eaten their way through rough holes in the sides of the puparia. No 
wound or marks could be found upon their exterior, to indicate that 
une attack had been made while in that stage, and the inference there- 
5 fore was drawn, that the larve had been parasitized, either 
by the eggs of the beetle having been fastened to their 
bodies, or by the direct entrance of the young parasitic 
| larve An examination of the beetle showed it to be an 

unknown species, and it was accordingly described by Mr. 

aw Erie Sprague as Aleochara anthomyie. Fig. 53 represents the 
Axeocaara Insect — the hair-line beside it Sohdivae iting its natural size. 
poe sanedle The only knowledge that we have of the habits of this 
es or insect is given us by Professor W. 8. Barnard, as follows : 
“Clb ismow, veryabundantat: ithacay 1*y foe ee hesbecbles 
are often seen running from one young cabbage to another, or entering 
holes, but more commonly close about the stalk. Half of our young 
cabbages here, last year and this, have been killed by the maggots, and 
now, on pulling up an infested stalk, these beetles often come out, 
sometimes several from about one plant. To test their habits, I put a 
maggot in a bottle with them. When hungry, a single one alone will 
attack a full-sized maggot, tearing open its sides and feasting upon it. 
I have seen five of them like a pack of wolves cling to, and tear, a 
writhing maggot, killing it quickly. They are wonderfully active, and 
promise to be the best enemy against the fly which has ruined so 
many crops here.” (Amer. Hntomol., iii, 1880, p. 199.) 





Of the other species of Aleochara which occur with us, doubtless some 
will hereafter be shown to be of similar service. Nine species are 
recognized in this country, of which two are identical with Huropean 
forms, viz., A. brachypterus (Foure.), and A. nitida Grav. 
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Parasitism of the Staphylinide— The above parasitic attack is of 
much interest in connection with our efforts to check the ravages of these 
root-eating larve. It would not be confined to the cabbage-fly larva, 
but would doubtless embrace all the allied species existing under simi- 
lar conditions. The Staphylinide or rove-beetles have long been 
known to abound in the diseased and distorted roots of the cabbage 
and turnip. Curtis states (op. cit., p. 138) that different species of 
Aleochara and Ozytelus* are frequently found in England, in decayed 
turnips, and that in one instance, forty or fifty of the larve of a 
Staphylinus had been taken from below the leaves of a single bulb, 
Some specimens of the same genera were discovered gnawing the roots 
in July, and ‘‘ two of the beetles lived three months upon maggots oc- 
curring in some turnips.” 

As it is highly probable from the above statements of Curtis and 
from other knowledge that we have of the habits of the Staphylinida, 
that a large proportion of their food consists of living larvae — the in- 
jury that they may at times inflict by gnawing the roots of vegetables 
is many times compensated by their predilection for living animal food, 
and particularly for tender larve.t It is, therefore, very desirable, 
that these serviceable predatory and scavenger beetles should not be 
harmed when discovered in their favorite retreats, in association with in- 
juries which would naturally, in the absence of a knowledge of their 
habits, subject them to unjust suspicion and seem to authorize their de- 
struction. 


Possible Introduction of Parasites from Europe. 


In the large importation of cabbages from Europe, following the 
widespread destruction of our crop of the past year (1881),{ among 
the new species of insects that will in all probability be brought over, 
it is to be hoped that some useful parasites upon the cabbage-fly may 
at the same time have been introduced, toward compensation for the 
losses sustained in the sending hither, about twenty-five years ago, 
the destructive cabbage-butterfly, Pieris rape, and at another time, 
Plusia brassica, if its recently asserted identity with Plusia ni Hubn. 








*On page 139 (1. ¢.), Oxytelus sculpturatus and O. rugosus, which infest turnips and the 
clubbed roots of broccoli in England, are figured. 

+See statement in the 8¢2 Annual Report on the Insects of Missouri, of these beetles pur- 
suing and devouring the “‘snake-worm”’ —a name given to an assemblage of the larvx of 
Sciara (a genus of small gnats), which have the strange habit of traveling in large com- 
panies, in which all the individuals are attached to one another, heads to tails, and the en- 
tire body moving together as if guided by a common impulse. 

{The high price of cabbages — from $15 to $30 per hundred, wholesale — has led to large 
importations from Germany. They are brought in crates, and some sour-krout is imported 
ready pickled in tierces. Turnips, celery and carrots are also to be seen among the freight 
of all incoming vessels.— Wew York Post, December, 1881. 
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shall be established. ‘To the increasing ravages of these two species this 
novel importation is mainly attributable. 


Preventives and Remedies. 


Various means have been suggested for controlling the depredations 
of the cabbage-fly. Bouché, the original describer of it, tells us that 
the plants may be preserved by dipping the roots when they are trans- 
planted from the seed-beds, into oil or lye of ashes. 

Powdered tobacco, or the fine dust from tobacco factories, scattered 
over the plants, is said to preserve them from atiack. 

The use of superphosphate of lime has been advised, as a preven- 
tive against the deposit of the eggs. 

If cabbages are not grown upon the same ground for successive 
years, and the ground meantime thoroughly cultivated with some other 
crop, the insect will be materially reduced in numbers. 

In the experiments at the Michigan State Agricultural College, re- 
ferred to on p. 193, a strong decoction of tobacco was freely applied to 
the plants, but without appreciable benefit. 

When the attack of larve has reached that stage of progress that the 
plants unmistakably show it by wilting and the leaves turning to a 
faint lead-color, all such should be promptly taken up, and the hole left 
should be filled with strong brine or lye to destroy any of the larve 
which might remain in the soil, This last precaution would be unnec- 
essary if the plants were removed by the method recommended for 
onions (p. 178), but in that case, the accompanying ground should be 
thrown with the plants in a deep hole made for the purpose, and covered 
with solidly packed earth, through which the flies, if any of the 
buried larve should attain this stage, could not penetrate to the 
surface. 

Watering the plants with lime water has been found to be of ser- 
vice in killing the larve. 

Professor A. J. Cook has recently recommended the following 
method for the destruction of the larve. Bisulphide of carbon is used. 
“To apply it, a small hole is made in the earth near the main root of 
the plant, by use of a walking-stick or other rod, and about one-half a 
teaspoonful of the liquid poured in, when the hole is quickly filled 
with earth, which is pressed down by the foot. In every case the in- 
sects were killed, without injury to the plants.” Amer. Hntomol., iii, 


1880, p. 264. 
While Professor Cook, as the result of the experiments of the present 


year, believes carbolic acid to be preferable to bisulphide of carbon for 
the protection of radishes (see p. 194), heis still of opinion that the lat- 
ter material is the most reliable in contending with the cabbage-fly, 
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and that its use, as above recommended, promises to be the cheapest 
and most desirable means that can be made practicable on all occa- 
sions. (Canad. Entomol., xiii, 1881, p. 190.) 


Anthomyia radicum Linn. 


The Root-fly. 


Ord. DIPTERA: Fam. ANTHOMYIIDZ. 


Linn us: “Faun. Suec., Ed. ii, 1761, p. 75, no. 1840. Syst. Nat,, xiied., ii, 1767, 
p. 992, no. 79.” 

WEIDEMANN : in Zodlogical Magazine, i, p. 87 (A. brassicae, but according to Meade 
is A. radicum). 

CurTIs : Farm Insects, 1860, p. 143, f. 26, nos. 4, 5 (brief description). 

F¥ircu : Eleventh Rept. Ins. N. Y., in Trans. N. Y. St. Agricul. Soc. for 1866, 
xxvi, 1867, p. 497 (compared with A. brassicae). 

GLOVER: in Ann. Rept. Commis. Agricul. for 1872, (1874), p. 184 (food-plants); 
MS. Notes Journ..—Dipt., 1874, p. 3, pl. 10, f. 9 (references, etc.). 

PACKARD ;: in Hayden’s Ninth Rept. G.-G. Surv. Terr., 1877, pl. 68, f. 2 (imago 


only). 
RILEY: in First Ann. Rept. U.S. Ent. Commis. for 1877, (1878), p. 288, f. 22 (im- 
’ ago only). 


HAGEN : in Canad. Entomol., xiii, 1881, p. 48 (identified by Meade), 
ORMEROD : Manual Inj. Ins. [1881], p. 33, fig. 4 on p. 31 (brief notice). 
MEADE; in Entomol]. Month, Mag., xix, 1882, p. 32 (general features). 


As this European species has been referred to in the notice of the 
preceding species, as a closely allied and possibly an identical form, a 
brief notice of it will be proper here, particularly as it is known to 
occur in the United States,* although no injuries have as yet been 
traceable to it. 


Described and Noticed in Europe. 


The species was originally described by Linnzus in the year 1761, in 
his Fauna Suecica, ed. ii, p. 75, no. 1840, as Musca radicum, — nearly 
all of the flies known to this distinguished Naturalist, having been ar- 
ranged by him in the four genera of Tipula, Musca, Tabanus and Culex. 

It does not appear to have been numbered among the more destruct- 
ive species of Kurope. Mr. Kollar, in his well-known volume, pre- 
pared under the authorization of the Emperor Francis I, of Austria, 
and command for its speedy execution, in the examination of, and 
report upon, “ the most important enemies of the agriculturist,” does 
not include this insect while noticing the onion-fly, the cabbage-fly 
and the lettuce-fly (Anthomyia lactucarum Bouché). 





*Meade: Hnt. Month. Mag., xiv, 1878, p. 252. 
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Curtis, in his Farm Insects, gives but a brief account of it. It is 
placed under the ‘‘ Insects affecting the turnip crops,” and more par- 
ticularly under those infesting ‘‘anbury.” Anbury is defined as a 
malformation or large excrescence produced below the bulb of certain 
vegetables, which, when they arrive at maturity, exhibit a putrid fer- 
mentation and emit a most offensive smell. When the anburies are 
divided they are hard ; but with the assistance of a lens, veins or 
string-like vessels may be seen dispersed through the tumor. It is be- 
lieved by Curtis that they are not occasioned by insects, but are sub- 
sequently entered and occupied by multitudes of maggots, which feed 
upon the putrid substance and contribute in no small degree to the 
more speedy dissolution of the bulbs. The cause of the disease is 
probably to be found in certain conditions of the soil, induced, per- 
haps, by the long-continued repetition of certain crops, 

The eggs of the root-fly are deposited in the crown of the turnip or 
close to the young bulb. Hatching, the larve proceed downward to 
the bulb, into which they enter and where they are to be found, and 
not in the surrounding soil, as frequently in the onion-fly. They are 
described by Curtis, from examples taken from turnips on July 21st, as 
follows: “Similar in form to those of A. brassice, but of a yellowish- 
ochre color. The head was armed with two black hooks, and at the 
extremity was a green stripe from the intestines, showing through; the 
rump was truncated, and furnished with two brown projecting spiracles, 
and the margin surrounded with small teeth, largest below. I put 
them, with a turnip root, into a flower pot, and the following April I 
found four of them in the pupa state, and buried deep in the earth; these 
pup were also like those of A. brassice, but of a paler color, being 
lurid ochreous. On the 26th of April I bred a male fly, and soon after 
two females. 

‘The fly is similar in size and form to A. brassicae, but the male 
(Fig. 54) has an ochreous face, reflect- 
ing satiny-white ; the stripe on the fore- 
head is rusty ; the thorax is black, with 
three darker stripes; the sides are gray; 
scutel blackish ; abdomen slender, linear 
shining gray, with a broad black dorsal 
stripe; the incisures are black also; 

e | wings, balancers and legs as in A. bras- 
Fig. 54.—The root-fly, Anrnomy1a sic@. Female still more like that species ; 
fpures: Ane Cuctie. Nia ynotthe out there are three fuscous stripes on the 
thorax, and in certain lights a slender dark line down the back of the 
abdomen ; length, 2 1-2 lines.” 

Miss Ormerod, writing the present year of this insect, says: ‘These 
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flies are not noted as causing any serious damage in this country, but 
may be mentioned from their great resemblance to the common cab- 
bage-fly.” From the similarity in appearance and habits of the two 
species, it would not be strange if the injuries of A. radicum were 
much more common than is generally supposed, and that much of the 
damage ascribed to A. drassice in reality pertains to the former species. 


Mr. Meade (loc. cit.) remarks of this species as follows: “This ex- 
cessively common little fly, which, as its name imports, feeds in the 
larva state upon the roots of plants, especially those of the cabbage 
tribe, is often confounded with other species. It may be recognized 
by its projecting epistome [the lower face]; by the unequal sized scales; 
by the thorax being black and marked in the male by two short, gray, 
narrow stripes (rather than by three wide black ones, as is usually 
stated) ; by the rather short, wide, somewhat pointed abdomen, with 
a longitudinal dorsal black mark, crossed by three transverse straight 
black lines, extending of an even width to the margin; and by the 
third and fourth longitudinal veins [see figure of venation, anée, for 
position of these veins] being slightly convergent at their extremities.” 


Briefly Noticed in this Country. 


The above meager account of this insect, which, from its specific 
name, together with its habits, so far as known, should be of consider- 
able economic importance, isall that can be compiled from the sources 
at my command. While quite unsatisfactory, it may at least serve to 
show our ignorance of the species, and incite to efforts for the attain- 
ment of a fuller knowledge of it. 

Dr. Packard’s notice of “ A. radicum,” contained in his Report on 
the Rocky Mountain Locust (9¢h Ann. Rept. of the U. S. Geolog. and 
Geograph. Survey of the Territories, for 1875), is that of the radish- 
fly, A. raphani, in acceptation of Dr. Fitch’s belief in their being the 
same. Of the figures given in illustration, on plate Ixiii, fig. 2, the 
same as Hig. 54 above, the fly alone represents A. radicwm, while a, 
band c, showing larva in double size, and pupa-case in natural size 
and enlarged, are from Curtis’ figures of A. brassice (b, to show the 
natural size of the puparium, is very badly copied). The same figures 
are introduced in the Hirst Annual Report of the U. S. Entomological 
Commission (p. 288, fig. 22, a, b, c) to illustrate A. radicum. 

Mr. Glover (doc. cit.) refers to A. radicum as injuring radishes in 
Europe. Dr. Fitch’s notice of the species is limited to a comparison 
of it with A. brassice, which has been quoted on a preceding page 
(p. 186). 

25 


194 FIRST ANNUAL REPORT*OF THE STATE ENTOMOLOGIST. 


Remedies and Preventives, 


Salt and lime combined, and mixed with the soil previously to sow- 
ing the seed, or applying it to the surface after sowing, was attended 
with excellent results. A correspondent of the Gardener's Magazine, 
recommends “ for the protection of turnips against the attacks of the fly 
aud other insects, that the plants be made offensive to the parent fly, 
which may be done by incorporating with the soil soap-boilers’ waste, 
or any other substance of similar alkaline quality.” It is recommended 
that the plants be watered with “a mixture of one gallon of soap-suds 
to one gallon of gas-water, or, in lieu of the latter, two quarts of gas- 
tar ;-either will do, as the only use of the mixture is to create an of- 
fensive smell.” 

It will be seen that the above recommendations are similar to the 
means adopted by Professor Cook for averting the attack of the radish 
fly by the odor of carbolic acid. 

In experiments made by the Zoédlog.-Botan. Society of Vienna, plants 
were preserved from attack by manuring the ground with superphos- 
phate. 


Anthomyia raphani Harris. 


The Radish-fly. 
Ord. DIPTERA: Fam. ANTHOMYIIDE. 


Harris: Rept, Ins. Mass., 1841, p. 415; Treat. Ins. New. Eng., 1852, p. 494; Ins. 
Inj. Veg., 1862, p. 617 (brief description of the fly). 

Fircu: Eleventh Rept. Ins. N. Y., in Trans. N. Y. St. Agricul. Soc. for 1866, 
xxvi, 1867, pp. 515-517. 

PACKARD: Guide Study Ins., 1869, p. 411 (mention), 

TRIMBLE : in Amer. Entomol., ii, 1870, p. 273 (habits in N. J.). 

GLovER: MS. Notes Journ.— Dipt. 1874. p. 3 (reference and habits). 

Coox; in Thirteenth Ann. Rept. Mich. St. Board Agricul. for 1874, (1875), p. 121 
(natural history and remedies); in Canad, Ent., xiii, 1881, p. 190 (carbolic 
acid remedy). 

PacKARD: in Hayden’s Ninth Rept. G-—G. Surv. Terr., 1877, p. 762, pl. 63, £.2 
of radicum from Curtis (description from Fitch). 

GARFIELD: in Sixteenth Ann. Rept. Mich. St. Board Agricul. for 1877, (1878), p. 
61 (experiments with remedies). 

Ost. Sackx.: Cat. Dipt. N, Amer., 1878, p. 168 (references and localities). 


The most Injurious of Radish Insects. 


For some reasons not evident to us, the radish is not subject to the 
attack of as many species of insects, as are most of our vegetables and 
garden plants. We can recall at the present comparatively few which 
prey upon it. The caterpillar of the white cabbage-butterfly Pieris 
rape, is sometimes found feeding upon its leaves. Two of the flea- 
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beetles, Hpitriz cucumeris (Harris), and Orchestris vittata (Fabr.), 
are serious depredators upon the foliage, which they eat so full of 
smali holes as materially to interfere with the vigor of the plant.. A 
small weevil has been observed by Dr. Packard, in Maine, eating holes 
through the sides of the seed-pods and devouring the seeds,* which 
he believes to be identical with the radish-seed weevil, Ceutorhynchus 
assimilis Payk., of Europe. The Harlequin cabbage-bug, Murgantia 
distrionica Hahn., injures it severely in the Southern States ; while 
in the western portion of the United States, another member of the 
order of bugs, Vysiws destructor Riley,-which resembles the chinch- 
bug so closely in appearance that it has been taken for it, and has re- 
ceived the popular name of the false chinch-bug, —sucks the juices 
from the leaves and causes them to wilt,+ while the Rocky Mountain 
locust, Caloptenus spretus, eats its leaves with great avidity. 

Of greater magnitude than all the above combined, are the injuries 
inflicted upon radishes by the larve of the radish-fly. Throughout at 
least the northern part of the United States, wherever they are culti- 
vated, these larvee may be found burrowing into the roots, and render- 
ing them unsightly, hard, gnarly, stringy, and unfit for the table. They 
traverse the root in all directions, extending often an inch or two in 
its interior. In many localities they abound to such an extent that no 
radishes can be grown without great injury from them, and often they 
compel the entire abandonment of its cultivation. 


Description of the Insect. 

This species was first described by Dr. Harris in his Second Re- 
port to the Legislature, on the Jnsects of Massachusetts, published in 
the year 1841. It had been named by him in his List of Insects, con- 
tained in the Catalogue of Animals and Plants of Massachusetts (page 
80), published in 1835, together with several other species of An- 
thomyia,§ of which this only seems to have been subsequently described. 
The description is as follows : — 


‘“‘Radishes, while growing, are very apt to be attacked by maggots, 
and rendered unfit to be eaten. These maggots are finally transformed 
to small, ash-colored flies, with asilvery-gray face, copper-colored eyes, 
and a brown spot on the forehead of the females ; they have some faint 
brownish lines on the thorax, and a longitudinal black line on the 
hind-body, crossed by narrower black lines on the edges of the rings. 
They vary in size, but usually measure rather more than one-fifth of 





* Ninth Ann. Rept. Geolog.-Geograph. Surv. Terr., 1877, p. 763. 

+Fifth Ann. Rept. Ins. Mo., 1873, p. 111. 

{Seventh Ann. Rept. Ins. Mo., 1875, p. 159. 

§The other MS. names are the following: Junatifrons, timida, notatifrons, calceola, ts- 
chiaca, goniphora, and lenis. 


_ 
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an inch in length. They finish their transformations, and appear 
above the ground, toward the end of June. * % e * Tt 
closely resembles the root-fly (Anthomyia radicum), of Europe.” 

Dr. Fitch has given a more detailed description of, presumably, the 
same insect: “ The larva is 0.20 long, elongating itself to 0.25 when 
crawling. It is about three times as long as thick, appearing to be 
more short and broad than the larva of the onion-fly. It is white, 
shining, cylindrical and tapering to a point anteriorly, where the jaws 
appear under the skin as a short, black, movable line, its anterior end 
when protruded forward becoming split, and then seen to. be two sharp 
hooks, which are curved downward, and when the animal is crawling 
these hooks are pressed downward against the surface to aid locomo- 
tion. The body is divided by transverse lines into eleven or twelve 
segments, and when the head is exserted, thirteen segments can be 
counted. At the hind end of the back a pale, tawny, yellowish dor- 
sal stripe is faintly visible. The hind end is abruptly cut off, obliquely 
downward and slightly backward, forming a flat surface, having above 
its center two conspicuous spiracles or elevated dots, their surface 
opake and rugose, and their color sometimes tawny-yellow, sometimes 
black. The flattened hind end has a number of small acute teeth 
around its outer margin, of which the two lower ones are thicker, of 
a brownish color, and slightly notched or two-toothed at their tip in 
the large but not in the smaller young larve. Above these on each 
side are three teeth, distant from each other, the middle one nearer to 
the upper than to the lower one.” 

Although Dr. Fitch adopted the specific name given by Dr. Harris, 
yet he states that “‘it appears to be identical in every particular with 
the European A. radicum.” Farther on, he indicates these differences: 
“The worm and also the pupa differs in no respect from those of the 
Onion-fly, that I perceive, except that at the hind end the two larger 
teeth on the middle of the under side are slightly notched or two- 
toothed at their tips, instead of being tapered to a single point. The 
flies, too, are very similar, but here three faint brownish stripes are 
perceptible on the thorax or fore-body, and upon the hind-body in the 
male is a black stripe along the middle of the back, which is crossed 
by narrower black lines on each of the sutures.” 


The following is a detailed description of the flies :— 

‘“The male is ash-gray and very bristly; the large compound eyes 
occupy most of the surface of the head and are almost in contact upon 
the crown. There are also three minute eyes at the base of the crown. 
The face is silvery-gray, almost white in some reflections of the light, 
with a long black streak on the forehead, which is pointed at its hind 
end. Below this streak are the black three-jointed antenna, the basal 
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joint being small, the second large, the third largest and oval, with a 
two-jointed pubescent bristle on the back, the first of the joints being 
very minute. ‘The fore-body is oblong, whitish on the sides, with 
three faint interrupted dusky stripes upon the back. The hind-body 
is shining gray, rather small and elliptical, tapering to the apex, with 
a black stripe down the back, the edges of the segments and the region 
of the scutel being also black. The two wings are large, transparent, 
iridescent, laid the one upon the other in repose, the Jongitudinal 
veins extending to the margin, with two transverse veinlets in the 
disk. The poisers are pale yellowish. The six legs are black and. 
bristly, the feet five-jointed, ending in two little claws, and two large 
pale leathery lobes. 

“The female is of a uniform ash-gray color, excepting the silvery- 
white face and pale sides of the fore-body. The eyes are widely apart, 
with a broad black stripe between them, which is shaded into chestnut 
color in front. The hind-body is larger than in the male and conical 
toward its apex. The wings have a tinge of yellowish at their bases. 
_ The species measures 0.22 in length, and 0.45 in width across the ex- 
tended wings.” 


Natural History, 


The history of this insect does not appear to have been carefully ob- 
served. Dr. Harris’ only statement is that the fly emerges from the 
ground toward the end of June. Dr. Fitch states that the pupa state 
Jasts for two or three weeks. Professor Cook, of Lansing, Michigan, 
writes: “‘ The flies are around early. in the spring, for our earliest 
radishes are the ones most liable to suffer from attacks. The eggs are 
Jaid on the stem close to the ground. ‘These soon hatch, * * * 
In June they transform to pup and to imagos, and are ready to make 
a new deposit of eggs. Whether there are more than two broods a 
year, and whether they attack other plants than radishes, are, so far as 
I know, still open questions.” The observations of Dr. Fitch, in rela- 
tion to the early appearance of the fly, are somewhat at variance with 
the above. It was only from his earliest-sown radishes that he ob- 
tained any that were fit for use, but he adds, “for several years past, 
the first sowing has also been a total failure.” It is not improbable 
that with a more thorough establishment of the fly among us, its first 
appearance in the spring may be earlier than it was wont to be. 


Its Literature, 


Very little, beyond that above referred to and quoted, has been writ- 
ten of this species. We find nothing in the Reports of Mr. Glover, du- 
ring his long connection with the United States Agricultural Depart- 
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ment, either of its occurrence, distribution, or habits, beyond a simple 
mention of it as injurious to radishes (Report for 1872, p. 134). In 
his “ MS. Notes from my Journal,” a few copies of which were litho- 
graphed for private distribution, some references to writers are given (p. 
3). Professor Riley’s Reports contain no notice of it. Dr. Packard refers 
the species to Anthomyia radicum, of Europe, and records its frequent 
occurrence in early-sown radishes in Maine, where the plants were 
sometimes killed by it. 


A Doubtful Species. 


While we still retain A. raphani among our list of depredators on 
the radish, it is uncertain whether it is distinct from the European 
species described by Linnezus, in 1761, as Musca radicum. The type is 
probably not in existence, as it is not contained in the Harris collec- 
tion in the Museum of the Boston Society of Natural History. There 
are no specimens of it among the Anthomyiide of the Museum of Com- 
parative Zoédlogy at Cambridge. Mr. Meade, of England, in reply to 
inquiries made of him, informs me that he has not seen and does not 
know the species. A single specimen of it, labeled by Dr. Fiteh, is 
in the collection of the N. Y. State Agricultural Society, but in too 
poor condition for satisfactory comparison.* 

There is, in favor of the identity of the two species, in addition to 
their qualified identity stated by Dr. Fitch, the fact that an example 
of A. radicum Linn., was found by Mr. Meade in the collections of 
North American Anthomytide sent to him for examination from the 
Cambridge Museum: the particular locality is not indicated (Canad. 
Entomol, xiii, p. 48, no. 52). 


Remedies and Preventives. 

At the State Agricultural College of Michigan, experiments were 
made with tobacco-water, superphosphate, and gas-lime, upon alternate 
rows of radishes, hoping that the effect might be, by means of a vile 
odor, to prevent the flies from laying their eggs. These applications 
were all failures.t| The earth was partially removed from the roots 
and salt thrown in and covered up, but to no purpose. Boiling water 
was poured upon the roots, and when the larve were not too deep in 
the ground, this was effectual, but was not accounted a successful 





*A difference is shown in the neuration, which, could it be sustained by other examples, 
would be of no little importance in the separation of these closely allied forms. The two 
longitudinal veins 3 and 4 do not converge at the margin, as in most of the allied species, 
and the hinder transverse. vein (9) is more conspicuously angulated at the middle than in 
any other of the Anthomiz before me (resembling in these features Fegomyia vicina, here- 
inafter described). 

+It does not appear from the statement, that the applications were made before the first 
files had come abroad for the deposit of their eggs. 
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remedy. Not one-tenth of the radishes were saved (Repé. St. Board 
Agricul. for 1877, p. 61). 

It is thought that benefit has been derived from late sowing in clayey 
soil, as the insect has been observed to be very injurious to earlier crops 
and upon sandy soil. 

Professor Cook last year recommended the use of bisulphide of car- 
bon for the destruction of the larve, but he has subsequently con- 
cluded, in consideration of the amount of the liquid necessary for 
thorough execution, that the expense would be too great to warrant its 
use. The trial was made to lessen the expense by applying the liquid 
in fewer places in the beds, at some distance apart, but it did not give 
as good results as when similarly used for the destruction of the cab- 
bage Anthomyia. During the present year, he has experimented with 
carbolic acid, asa cheaper agent, known to be very repellant to insects, 
and remarkable for retaining its disagreeable odor for a long time. It 
was prepared by adding two quarts of soft soap to two gallons of water, 
to which, when heated to the boiling point, a pint of crude carbolic 
acid was turned in. For use, one part of this mixture was taken with 
fifty parts of water, and applied by sprinkling directly upon the plants. 
It was used in three localities in the college grounds, and it was found 
that a single application kept the insects at bay for about two weeks. 
When applied weekly, the radishes were almost entirely free from at- 
tack, although the flies were observed and captured in the vicinity, 
and some beds near by, but not protected by the carbolic liquid, were 
badly injured. It is recommended to sprinkle the plants as soon as 
they are up, and to repeat the operation every week or ten days there- 
after ; and the caution is appended, ‘‘if sprinkled directly upon the 
plants, the mixture must not be so concentrated as to injure them.” 

The above method gives promise of enabling us to prevent the rav- 
ages of the radish-fly (and of many other insects), by simple but effect- 
ual means. It will be very encouraging if subsequent experiments 
with the carbolic acid liquid in other localities and under different 
conditions of soil are attended with results quite as satisfactory as 
those above recorded. 


Anthomyia zex Riley. 
The Seed-corn Fly. 


(Ord. DIPTERA: Fam. ANTHOMYID#.) 


Anthomyia zeas RILEY: 1st Rept. Ins. Mo., 1869, pp. 154-156, figs, 86, $7, pl. 2, f. 24. 
zeas WALSH: in Amer, Entomol., i, 1869, p. 224, figs. 158, 159. 

zee PACKARD: Guide Study Ins., 1869, p. 411, f. 344 (mention). 

zee GLOVER: MS. Notes Jour.—Dipt., 1874, p. 3, pl. 8, f. 26; pl. 9,f. 33. 
zee RILEY: Gen. Ind, and Supp. Repts. Ins. Mo., 1881, p. 89. 

zeas Ost, SACKEN : Cat. Dipt. N. Amer., 1878, p. 168. 


‘The operations of this insect were first detected in New Jersey, in 


Sa 
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the year 1868, in the month of June, by Mr. A. S. Fuller, where it 
was found as a small white worm eating into and excoriating the 
surface of seed-corn after its sprouting. In several localities in New 
Jersey it destroyed the seed-corn, but since that time, its injuries have 
not been reported, nor has it as yet been discovered in the State of 
New York. From the rapid increase in numbers and the great multi- 
plication in certain seasons, which the species of this family show, it 
is liable at any time to become, over a wide area, a serious check upon 
corn growing, and it is therefore important that our agriculturists 
should have such a knowledge of its appearance and habits as to en- . 
able them to detect its presence. 

No description has yet been given of the larval form which will per- 
mit of comparison with allied species. Fig. 55 after Riley, represents 

its appearance, as enlarged, with a line showing 
G its natural size. It is described as “a footless 

maggot, measuring 0.25 to 0.30 of an inch, of a 
= yellowish-white color, blunt at the posterior and 

Fig, 55.—Larvaand pu- tapering at the anterior end.” Its manner of 
parium of the seed—corn fly, : Be cee , 
ANUHOU SIA Zin feeding upon the corn is similar to that of the 
larvee of: the Onion-fly, and is represented in 
Fig. 56. When the corn is injured to thisex- 
tent, the young shoots die, and the kernels ¢J 
decay. The larve eat rapidly and soon attain 
their growth, when they contract into a light- 
brown puparium, shown at 0d, similar to the — Fre. 56.— Corn as eaten By 
other species of the genus, Jn from one week Hhejlanya} Cr pans Os a ee 
to two weeks thereafter, the fly makes its appearance. Whether there 
are subsequent broods of the species during the summer, and whether 
in the absence of seed-corn which it may feed on, it attacks some other 
plant, has not been ascertained. 

The following is a description of the fly as given by Professor Riley:— 

Length 0,20 inch (5 mm) ; alar expanse 0.38 inch (9.5mm). Antenne black ; 
style microscopically pubescent ; front, fulvous, with a distinct, rather narrow, 
brownish, cinereous margin ; face and orbits brownish-white ; palpi and probos- 
cis black; ocellar area somewhat heart-shaped ; thorax and abdomen pale yellow- 
brownish cinereous, with minute black points at the insertion of the bristles ; 
thorax with an indistinct middle stripe of brown; legs black, tinted with cinere- 


ous; poisers pale ochre-yellow ; scales small, the upper valve larger than the 
lower. 


This species was referred to the genus Anthomyia upon characters 
observed in two examples of the female sex, which would scarcely 
afford the material for positive generic reference. Baron Osten Sacken 
has, in his catalogue, placed it in the genus Anthomyia provisionally. 
The specific name of zeas originally given to it, has recently been modi- 
fied by the author into zee (see references above). 
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Preventives. 


As the harm done by this insect would usually precede its detection, 
it is evident that the means to be employed against it should be of a 
nature to prevent the attack. For this purpose, soaking the corn be- 
fore planting in gas-tar or copperas water has been recommended, Any 
strong-smelling material that may be convenient for use would proba- 
bly prevent the deposit of the eggs. Where there is reason to appre- 
hend an attack, a small quantity of sand saturated with kerosene oil 
and sprinkled over the corn before covering, would, in all probability, 
not only preserve it from this insect, but might also protect it from 
destruction by grubs. 


Hylemyia deceptiva Fitch. 
The Deceptive Wheat- Fly. 


(Ord. DIPTERA: Fam. ANTHOMYIIDZ&.) 
FircH: in Trans. N. Y. St. Agricul. Soc., for 1855, xv, 1856, p. 5383: First and 
Second Rept. Ins. N. Y., 1856, p.301, pl.1, f. 3 (description). 
GuLoveR: MS. Notes Journ.—Dipt., 1874, p. 27, pl. 10, f. 11 (mention). 
OsTEN SACKEN : Cat. Dipt. N. Amer., 1878, p. 167 (citation). 
HAGEN : in Canad. Entomol., xiii, 1881, p. 49, no. 62 (in Mus. Comp. Zoél. coll). 

Our only knowledge of this An thomyian thus far, is that obtained 
from the notice above cited of Dr. Fitch. It was found by him in abun- 
dance upon the heads of wheat, in the latter part of June, and received 
from him its specific name, from the fact that it had been commonly 
but erroneously believed to be the fly that deposited the eggs within the 
headsof wheat which produced the little yellow larvee of the wheat-midge, 
Diplosis tritici. Nothing is known of its larva or of the habits of the 
fly, except that it was so numerous as to attract common attention to 
it, as it hovered over and alighted upon the heads of wheat at the time 
of their flowering. 

It is described by Dr. Fitch as being ‘a quarter of an inchin length 
to the tip of the wings. It is ash-gray, with black legs, antenne and 
feelers. Abdomen with a row of longitudinal brown-black spots form- 
ing an interrupted stripe along 
its middle. Thorax in a par- 
ticular reflection of the light, 
showing a brown stripe anteri- 
orly, and on each side of it a 
brown spot. A tawny-yellow 
spot upon the front, more con- 

Fic. 57.— The Deceptive wheat-fly, HyLemy1a gpicuous in the females, and 
DECEPTIVA, enlarged about four times, with a . : : 
hind leg still more enlarged. passing into a black stripe upon 
the top of the head.” It is shown enlarged in Fig. 57, after Fitch. 
26 
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Two type specimens of the species, from the Loew collection, are con- 
tained in the Museum of Comparative Zodlogy at Cambridge, Mass. Dr. 
Hagen finds these identical with examples of Hylemyia from Hudson’s 
Bay Territory, examined by Mr. Meade, and stated by him to resemble 
H. antiqua Meig. As this latter species has since been placed in the 
genus Phorbia R. Desy., it is probable, from the above comparison, 
that the deceptiva of Fitch should also be referred to that genus. 


Anthomyia similis Fitch. 


The Similar Wheat-Fly. 
(Ord. DIPTERA : Fam. ANTHOMYIIDZ). 


Hymelyia [Hylemyia] similis Frrcu: in Trans. N.Y. St. Agricul. Soc, for 1855, xv, 
1856, p. 533 ; First and Second Rept. Ins. N. Y., 1856, p. 801 (description). 

Hylemyia similis GLOVER : MS. Notes Journ.—Dipt., 1874, p. 27 (mention). 

2? Anthomyia similis OSTEN SACKEN : Cat, Dipt, N. Amer., 1878, p. 168 (referred 
with doubt to Anthomyia). 


This species is represented by Dr. Fitch as about equally numerous 
with the preceding, and as of the same habits. It is also quite similar 
in appearance, whence its specific name. It is described as being some- 
what smaller in size, measuring 0.22 inch in length, and of a paler 
shade of ash-gray. 'The tawny-yellow spot upon the front of the head 
of Hylemyia deceptiva is replaced in this species by black. The thorax 
is also without the brown stripe and spots seen in deceptiva. 

No figure is given of the species; and as it does not appear that it 
has been seen by Baron Osten Sacken, the reason of his transferring 
it from the genus in which it was placed by Dr. Fitch, doubtfully to 
that of Anthomyia, is not apparent. Ido not know of specimens con- 
tained in any of our collections. 


NOTICE OF SOME ANTHOMYIANS MINING BEET LEAVES. 


During the month of August of the past year (1881), my attention 
was called to an unusual condition of the beet leaves growing in a 
vegetable garden, in Middleburgh, N. Y. The leaves were said to be 
infested by some insect attack to such an extent that they could no 
longer be served upon the table for ‘‘ greens.” On examination, a 
large number of the leaves were found to be extensively mined in 
blotches of various sizes and in irregular forms. Most of them had 
been ruptured by the escape of the miner, leaving the blotch discol- 
ored, shriveled, and in many cases torn, apparently by the subsequent 
growth of the leaf. Others, smooth and unbroken, showed, in eleya- 
tion, the general form of an active larva feeding within. 


: The Larva. 


On removing portions of the thin covering cuticle, the larva, evi- 
dently belonging to the order of Diptera, or flies, were disclosed. The 
date of my first observation of them was July 19th. They were then of 
various sizes and in different stages of growth. When taken from their 
mines the largest were found to be about one-fourth of an inch in 

length, of a watery color, showing in their transparency the 
intestinal canal crowded with its contents. The rings of the 
body were illy defined ; the anterior end was produced in a 
orig oe point, beneath which the forked black jaws were visible ; the 
beet-leaf posterior end was truncate, bearing a few small warts margin- 
mining ally, of which the two subdorsal (spiracular) ones were the 
myian. Jargest. The accompanying figure of the larva is from an 
alcoholic specimen, which fails to show several of its characteristic 


features. 


Method of feeding.— It was interesting to observe, by holding an in- 
fested leaf to the light, the method of mining and the rapidity with 
which it was executed. The anterior end of the larva, when feeding, 
was extended in an acute point, from which the two black cutting 
organs were protruded like a pair of nippers, the motions of which 
were so rapid as to suggest the idea of greediness or long abstinence 
from food, and extreme Fane In excavating the parenchyma, the 
extensile anterior portion of the larva permitted the jaws to sweep a 
curve of an entire semicircle. 


Larve first observed.—The larve had first attracted attention within 
the leaves, as was learned upon inquiry, at about the middle of June. 
As soon as they were brought to my notice (on the 17th of July), and 
their interesting character ascertained, several of the largest, still 
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within the leaves, were collected and placed in glass jars, where their 
operations could be carried on under observation. Two days later, 
four of the number had undergone their transformation to the pupal 
state. 

The Puparium, 

The puparia (plural of puparium) average in size, from ten ex- 
amples measured, 0.21 of an inch long, by 
0.08 inch broad. They are of a chestnut- 
brown color, oval as seen from above, but 
somewhat elevated dorsally when viewed 
laterally, a little narrowed at the anterior 
end, the extreme front of which, under a 
Fic. 5°.—a, Puparium of beet- Jens, is flattened, corrugated and with a 


leaf mining Anthomyiau; 4, empty . : 
puparium. mene ©P" short process (the spiracle) on each side. 





‘The division into segments is barely traceable. The last segment shows 
from above two minute black warts (spiracles) separated by about 
one-third the greatest diameter of that portion. Fig. 59 @ represents a 
puparium, with a line beside it indicating its natural size. 


The Fly. 


The escape of the fly (imago) from the puparium is through its an- 
terior end, by rupturing, usually, the three anterior segments (not 
counting the head) horizontally along their middle, to the junction of 
the third and fourth segments, and perpendicularly along this line of 
junction, as shown in Fig. 59 6. Of the two subequal pieces thus 
loosened, the upper one is sometimes wholly removed, but more fre- 
quently they each remain attached to the main body, at a portion of 
their transverse (sutural) line of fracture. 


The flies observed.— While examining the leaves for larve, a num- 
ber of flies were noticed, resting upon or walking over the plants, 
which so much resembled the common onion-fly that they were at 
once suspected to be the final form of the leaf-miners. Several of them 
were captured, and nearly all were found to be females (the propor- 
tion, seven females to one male), which had doubtless been drawn to 
the plants for the deposit of their eggs, while the males were prob- 
ably feeding from the flowers of the Composite which the An- 
thomyids are known to frequent. Upon gently pressing the females 
upon the abdomen, some long white eggs were extruded, which, under 
a lens, showed the peculiar reticulation characteristic of P. ceparum 
and A. betw, of Europe, as represented in the enlarged figures given of 
them in various publications. Many eggs identical with these were 
afterward found upon the larval infested leaves, and it was evident that 
the four stages of the insect had been obtained. | 
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The Eggs. 


The eggs are white, delicately reticulated, elongate-elliptical in form, 
0.08 of an inch in length, and about one-third as broad (.075 mm. by 
.024 mm). ‘Their general appearance is shown in Fig. 
60.* They are placed by the fly on the under sur- 
face of the leaf, with few exceptions, — sometimes 
singly, most frequently in twos attached by their sides, 
often in threes, occasionally in fours, and in a very few 

Fia. 60. —Eggs instances, five were seen together. Upon one leaf, du- 
ofan Anthomyian, . 
greatly enlarzed, Ting the latter part of July, when the eggs seemed 
most abundant, thirty-seven were counted, of which about one-third 
had given out their larve or had been killed. They were distributed 
over the entire surface of the leaf, but rather more numerously toward 
the margin. A leaf free from eggs could rarely be found. 





The Mines, 


When the egg hatches, the young larva enters at once into the leaf. 
Its burrow is at first quite narrow, scarcely exceeding the diameter of 
the egg-shell, but it soon enlarges, and after proceeding a short dis- 
tance, expands into an irregular blotch. When two or more eggs are 
placed side by side, the larve occupy the same burrow and the same 
mined cavity. Their channels usually lead toward the outer edge of 
the leaf and extend to the margin, where the mined portions, after 
their abandonment by the mature larva, become dried and present the 
appearance before described. Occasionally, the larve find themselves 
so crowded in one portion of a leaf as.to interfere with their food-sup- 
ply, when some of the number emerge from their circumscribed quar- 
ters and travel to other parts of the leaf, or to another leaf, where 
they quickly gnaw through the epidermis and burrow beneath it. In 
one instance in which the operation was watched by me, the larva (a 
large one) had entirely hidden itself in fifteen minutes. 


The Flies from Pupe. 


On August 7th, four of the flies emerged from pups, which had been 
obtained from the larve about two weeks before. On the 8th, several 
of the infested leaves were gathered, and portions cut from them con- 
taining about twenty-five of the larve nearly full-grown. These were 
placed in a glass jar of loose earth, and as the material was eaten, or 
became unfit for food, as it speedily did, fresh pieces were supplied. As 








*The eggs of these species are longer than those shown in the figure; the reticulations 
also are longer and less regular, so that while their general shape is hexagonal, others are 
but four-sided and of the form of a parallelogram, and others still of irregular form with 
four, five or six unequal sides. 
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the larvee matured, they left their mines and entered the earth for 
pupation, except in a few instances in which the puparia were formed 
between the leaves. On the 26th of August, ten flies were found in the 
jar, some of which were dead. It had not been possible to note the 
earliest date of their emergence, and the period of their pupation was 
therefore not ascertained. It will probably be found not to vary much 
from two weeks. 


Successive Broods, 


There are two or more broods of these flies annually, for at the date 
of leaving the locality where the above observations were made — 
September 6th,— the eggs were still numerous upon the leaves, al- 
though less so than in July. Their examination showed, however, 
that the larger number had been destroyed, perhaps by some insect 
puncturing them and feeding upon their contents. Of some, the en- 
tire flattened shell remained, while of others, portions had disappeared. 
It is possible that toward the close of the season, many of the eggs may 
be deposited without fertilization. 


Three Species of Flies. 


While rearing and collecting the above flies, I believed them to be 
but a single species. From the food-plant on which they occurred, 
and from reference to the very limited Dipteralogical literature acces- 
sible at the time, I thought them identical with the European species, 
Anthomyia bete, of Curtis.* It seemed an interesting coincidence 
that while the past year had developed extensive injuries to the 
beet-crop in England, from the attack of this species which had re- 
mained almost unknown since its publication in 1860,t it should at 
the same time first present itself to us in this country. 

Later, upon closer observation and critical comparison, I discovered 
material differences among my examples, which appeared to indicate 
three species. Knowing the worthlessness of determinations between 
the closely allied species of this family not based on special study, I 





*AnTHOMYIA (PeGoMyIA) BeTx. The males are only known at present; they are much 
smaller than the Onion-fly, being only 2 2-3 lines long, and expanding about five lines; 
they are of an ashy-gray color, clothed with black bristly hairs; head semi-orbicular; eyes 
large, brown, nearly contiguous above, with three minute ocelli on the crown; face 
satiny-white, with a bright chestnut-colored line down the middle, in the center of which 
are placed the little black drooping horns, the third joint being the largest, elliptical, and 
producing a naked bristle on the back; the protruding lips and palpi are also black; on 
the trunk are three or five indistinct longitudinal stripes ; the six-jointed abdomen islinear 
with a dorsal, black triangular spot at the base of four of the segments; the two wings are 
ample and transparent, a little tinted with tawny at the base; the nervures are pitchy ; 
poisers ochreous; six legs, longish, bristly and pitchy, the shanks with a tawny tinge. 
(Farm Insects, 1860, p. 397.) 

t Canadian Entomologist, xiv, 1882, p. 96. 


] 
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sent the specimens to Mr. R. H. Meade, of England, for his decision. 
He kindly returned me answer that the examples submitted to him 
belong to three different species, as supposed, but that ‘‘ neither cor- 
responds with the Anthomyia (Chortophila) betw of Curtis (salcans 
Rondani), the distinctive characters of which* are to have the femora 
all black in the male (posterior often testaceous in the female), as well 
as the tarsi, tibie all testaceous or piceous in both sexes; antenne 
entirely black ; palpi yellow with black ends.” 

One of the species was found to be identical with an European one, 
and it may therefore have been introduced in this country from 
Europe as among the many species which are common to the two 
continents, a number, doubtless, are of European origin. The species 
is given below. 


Phorbia floccosa (Macq.) Meade. 


Musca floralis? of FALLEN, MEIGEN, ZETTERSTEDT, SCHINER, ef al. 

Chortophila floccosa MACQUART ; Hist. Nat. des Insectes — Diptéres, 1835, ii, pp. 
326-7, 

Chortophila floccosa. MEADE: in Entomol. Month. Mag., xiv, 1878, p. 252. 

Chortophila floccosa. LINTNER : in Canadian Entomologist, xiv, 1882, p. 96. 

Phorbia floccosa MEADE: in Entomol. Month. Mag., xix, 1883, p. 214. 


In identifying this species, Mr. Meade states that it has been found 
in England by Mr. Inchbald, feeding in the larva state upon the roots 


‘of cauliflowers. It was the first time that it had been brought to his 


notice as a leaf-miner. He also writes of it: “I see that I noticed one 
male specimen of this species in the collection of Anthomyitide sent 
to me from the Cambridge (Mass.) Museum.” In the paper here re- 
ferred to (Canad. Litomol., xiii, p. 49), the determination of the 
species is doubtfully given, thus: ‘‘74. Very similar to C. floccosa 
Meig., 1 male, Mass.” We infer from the above, that the examination 
of these additional examples has satisfied Mr. Meade of their identity 
with the one first seen. 

The specific name of this species refers to a little tuft of hairs like a 
flock of wool under the base of the hind femora in the male. This sex 
may be readily recognized by this feature, and by the additional one 
of ‘‘ the inner sides of the hind tibie being ciliated along the middle 
part of their inner surfaces with a series of short bristles of unequal 
length.” The original description by Macquart, above cited, kindly 
transcribed for me by Professor Riley, is as follows: — 


Length, 3 lines. Palpi and antennz black. Face and sides of occiput whitish ; 
frontal band black. Thorax dingy-gray with blackish lines. Abdomen cinereous 








*These are mainly in addition to those given by Curtis above (differing in the color of 
the palpi), who only describes the male. 
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‘ 


with a black dorsal line and black sutures. Legs black; posterior thighs with 
rather short hairs, tufted near the base. Alute yellowish. Wings slightly 
brownish ; second transverse vein somewhat oblique and arched— From the 
North of France. 


As these pages are passing into the hands of the printer, a paper by 
Mr. Meade has been received in which the above species is noticed, 
and some additional facts in relation toit given. It was reared in 
England last summer from cabbage-plants which were represented as 
infested with the ‘‘ grubs of the cabbage-fly.” If the very probable 
identity of the species with Musca floralis is established, then, accord- 
ing to Zetterstedt and Schiner, it also embraces in its food-plants 
the radish (Raphanus sativus). 


Chortophila betarum n. sp. 


Four examples of this species — one male and three females — were 
among the material submitted to Mr. Meade. They were unknown 
to him, and believed to be undescribed. I therefore give them a name, 
and present the following description : 

Smaller than P. floccosa, and of about the size of C. betew ; the aver- 
age expanse of wings of five examples is 0.4 inch. The thorax and 
abdomen are gray, intermediate in shade to P. floccosa and C. deta. 

The thorax has a broad 
dusky mesial stripe with a 
narrower one on each side, 

We while the abdomen is with- 
out line or spots. In the 
male, the narrow front of 
the head is silvery-white. In 

Fra. 61.— Wing of a beet-leaf miner, CHoRTOPHILA the female, the epee be- 
BETARUM; enlarged 15 diameters. tween the eyes is broad, ex- 
ceeding one-third the width of the head; the frontal band is black, 
except a crescentiform portion just above the antenne, which is red ; 
the lateral borders and front beneath is whitish; the bristles of the 
borders are quite stout; the arista is hairy to the tip, the hairs rather 
long; the antenne and palpi are black. The wings are more rounded 
apically and less prolonged than in the associated species (form and 
venation shown in Fig. 61); slightly brown in color; the costal margin 
distinctly spined from the base to the axillary vein, with the two 
spines anterior to the latter point but slightly exceeding the others in 
length.* he legs are black ; the hind femora and tibize with strong 
bristles. 

Described from eight examples — 2 3’s and 6 ?’s. 


Hh 








*P. floccosa has these spines strong and long — the outer one the longer. 
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This species has also been reared by Professor Comstock, at Ithaca, 
in a single example, which emerged from pupa after twenty days’ 
pupation. 


Pegomyia vicina n. sp. 


Of the examples of this form, Mr. Meade writes: ‘‘ They are males 
of aspecies very similar to Fallen’s Musca (Chortophila) conformis. Fal- 
len, however, as well as Zetterstedt, only knew the female, which has 
the femora all yellow as well as the basal joints of antenne, etc., as in 
your specimens. I have, however, this last summer, obtained both 
males and females of conformis, bred from the leaves of Arctiwm lappa 
[burdock] which they mine, and the males have the antenne quite 
black, and also the anterior femora, so that they differ in these respects 
from your species.” 

From its close resemblance to conformis, this species may be desig- 
nated as vicona. Three examples of it—all males — were among the 
specimens obtained by me from the mined beet-leaves. ‘The following 
is briefly its description :— 

Head with a few black bristles, front whitish, with the frontal stripe pale red- 
dish-brown ; antenne black, first joint yellow ; arista with very short hairs under 
astrong magnifier; palpi yellow, black at tip, Thorax cinereous, inclining to 
yellow, bristly, faintly lined, with a broad mesial and narrower lateral brownish 
stripes, and spotted laterally with brown. Abdomen subcylindrical, color of the 
thorax, with a mesial blackish spot on the anterior half of each sesment; hairs 
black, arranged in five transverse rows, of which those of the hinder row are 
long; five segments seen from above, the appendages recurved beneath. Poisers 
yellow. Legs moderately hairy, the femora and tibize yellowish, the tarsi black, 
middle femora more hairy beneath, with four long bristles near their base; the, 
posterior femora and tibie with numerous stout black bristles. Wings slightly 
tinged with brown, quite iridescent, the two longitudinal veins 3 and 4 parallel 
toward the margin, and diverging at it, and the hinder transverse vein (9) quite 
angulated. Fig. 62, represents the venation of the species 

Expanse of wings, 0.48 inch. 

Described from two males disclosed from pupe, August 7th. 





Fia. 62.— Wing of a beet-leaf miner, Peaomyr1a vicina, enlarged 15 diameters. 


re 
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During an absence of several days (Aug. 15-25) from Middleburgh, 
where these collections were made, a number of the flies emerged 
within the covered boxes in which the larve had pupated, and on my 
return they were found dead and badly injured by the mold that had 
attacked them and partially encased them in earth. From the material 
taken from the box at this time, the best portion of which was laid 
aside for subsequent examination, I am able to distinguish five males 
and three females of the above species, but from their poor condition, 
they can only serve the purpose of verification of the above description. 
This species was therefore obtained in larger number from the mined 
beet-leaves than either of the two others. 

This species also oc@irs, in similar depredations in Central New 
York. Beet-leaves, in Morrisville, were observed during the summer 
to be extensively mined, and it was thought that the insect infesting 
them had caused sickness in several] instances in persons who had eaten 
them for “greens.” Through the kindness of Professor J. H. Com- 
stock, in submitting to me three examples of Anthomyiide which he 
reared from the puparia of some of the leaf-miners sent to him, I am 
able to recognize this species, and as it happens to be a female, to give 
herewith its distinctive features :— 

Female P. vicina. In color paler than the male, approaching an 
ash shade. The frontal band of the head is whitish, equal in width 
to one-third the diameter of the head, with six black bristles in each 
lateral margin, of which the three upper ones are directed outwardly, 
and the three lower inwardly. The body is narrowly oval, and its hairs 
are shorter than of the male ; the terminal segment bears at its tip a 
transverse row of six long black bristles. 

The puparium (as per notes of Professor Comstock placed in my 
hands) was received, with three others, July 25,1881, and was believed 
to have transformed the previous day. It gave out the fly on August 
16th, making a pupal period of twenty-two days. 

A feature in the venation of this species which distinguishes it from 
other of its associated species examined by me, is the great constriction 
of cell a (shown in Fig. 62) at the point of thickening of the vein be- 
low it (the 1st longitudinal). In the other example of the male in my 
possession, the cell beyond this point toward the base, is quite obliter- 
ated — the two veins being contiguous. 


The work of these leaf-miners was also observed by me during the 
present year, at Bennington, Vt., in a single garden, while it was not 
found in other gardens where search was made for them. Infested 
leaves were gathered and a few puparia obtained, but, as they did not 
produce the fly, the species could not be determined — these Antho- 
myiz puparia showing but few features of specific value. 
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It is not improbable that many of our Anthomytide will hereafter 
be found operating as leaf-miners. I can recall, in former years, meet- 
ing with miners within the leaves of various succulent plants, of which 
the mines were so much like those of the above described species, that 
there can be but little doubt that their rearing would show them to 
belong to the same group —perhaps to the genus Pegomyia, embrac- 
ing so many of the leaf-mining Diptera of Europe. Mr. D. W. Coquil- 
let, of Anaheim, California, has informed me that during the past 
season, he had bred from mines in the leaves of a wild sunflower 
(Helianthus sp.?), several dipterous insects belonging apparently to the 
Muscide. They were probably Anthomyians. 


Mallota posticata (Fabr.) Wlstn. MS. 
(Ord. DIPTERA : Fam. SYRPHID&.) 


Eristalis posticatus FABR: Systema Antliatorum, 1805, p. 237, no. 21. Non &. 
posticata (Fabr.) of Osten Sacken; Cat. Dipt. N. Amer., 1878, p. 185 (= 
M. cimbiciformis (Fallen) Wistn. MS.) ; non id., Bull. Buff. Soc. Nat. Sci., 
iii, 1875, p. 58 (== M. cimbiciformis var. dentipes Wlstn. MS.); non id., 
Western Diptera, in Bull. G.-G. Surv. Terr., iii, 1877, p. 8388 (=M Suckeni 
Wistn.). 

Milesia barda Say : in Journ. Acad, Nat. Sci. Phila., vi, 1829, p. 163 (not the @ ). 

Eristalis coactus WIEDEMANN: Aussereurop. Zweifliig. Ins., ii, 1830, 165; Ib , 
p. 194, no. 62 (#. posticatus, translation from Fabr.). 

Imatisma posticata Macquart: Diptéres Exotiques, 1840, ii, p. 2, no. 68 ( ¢ only). 

Merodon balanus WALKER: List Dipt. Ins. Br. Mus., iii, 1852, p. 599. 

Merodon bardus PACKARD: Guide Study Ins., 1869, p. 399, fig. 319; in Amer. 
Nat., ii, Jan. 1869, p. 595, pl. 12, figs. 10, 10 @ (imago and puparium). 

Merodon bardus GLovER: MS. Notes Journ.— Dipt., 1874, p. 32, pl. viii, f. 30. 

Maliota barda OSTEN SACKEN: in Bull. Buff. Soc. Nat. Sci., iii, 1875, pp. 58,64 ; 
Cat. Dipt. N. Amer., 1878, pp. 185, 249. 

Mallota posticata (FABR.). WILLISTON : MS. Monograph of the Syrphida, 1883. 


The Family of Syrphide. 


The Syrphide, the name of the family to which this species belongs, 
are commonly known by the name of flower-flies from the habit of the 
perfect insects of frequenting flowers for the purpose of feeding upon 
the pollen* and the nectar. They fly with great rapidity, and may 
often be seen hovering in the bright sunshine, for a long time almost 
immovably, upon their rapidly vibrating invisible wings. The family 





*Although entomologists have expressed a doubt as to whether it was possible for in- 
sects possessing only a suctorial proboscis to devour such solid bodies as pollen-grains, a 
microscopic examination of the stomach of Diptera belonging to the order of Syrphide, 
showed them to contain large quantities of pollen-grains, especially of plants belonging to 
the order of Composite. (Science Gossip, for 1878, p. 41.) 
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is a very large one, containing no less than fifty-seven North American 
genera and three hundred and thirty-six species, as given in Osten 
Sacken’s catalogue.* Many of them are conspicuously marked with 
brown and yellow bands or spots upon their flattened bodies. While 
many are smooth, others, as in the genera Volucella, Hristalis, Helo- 
philus and Mallota are hairy, and often from their colors and hirsute- 
ness so strongly resemble bees that they are not infrequently mistaken 
for them. The larvee of many species are of eminent service in destroy- 
ing plant-lice (Aphides), among which the parent Syrphus deposits 
her egg, where the young larve, which are destitute of eyes, have only 
to reach out with their extensile bodies in order to find their prey. 
Several species of Hris¢alis and others are aquatic, living during their 
larval stage in the water, where they burrow in the mud, and breathe 
through a long respiratory tube with which they are provided, which 
they protrude from the water for the reception of air. Other species 
( Volucella) occur in the nests of bees and wasps where they feed upon 
the larve and pups. Still others are found in decaying wood, in 
vegetable mold, in the soil about decaying bulbs, and in the filth of 
cess-pools. 


A Strange Location for the Larve. 


Dr. Packard, in his brief notice of this species, under the 
name of Mallota barda, states that “the puparium or pupa-case 
closely resembles that of Hristalis, in possessing a long respiratory 
tube, showing that the maggot undoubtedly lives in the water, and 
when desirous of breathing, protrudes the tube out of the water, thus 
drawing in air enough to fill its internal respiratory tubes (tracheze).” 
The long breathing-tube would seem to be a fitting provision for such 
a mode of life, moreover, it is almost identical in appearance with the 
figure given by Glover (VS. Notes of Diptera, pl. 7, f. 28), of Helo- 
philus tenax, now included in the genus Hristalis, which is generally 
regarded as aquatic. The conditions, however, under which the larvee 
occurred from which I bred the perfect insect, render it probable that 
the present species is not aquatic. They were taken from a birch tree 
which stood on a knoll, twenty-five to thirty rods from the nearest 
water. At about thirty feet from the ground a limb had been broken 
off, and water had been admitted, causing a decay in the heart-wood 
for about three feet in extent. From this decayed material the two 
larvee (together with others of different character which were not pre- 
served) were taken and sent to me, in the fine black mold in which 
they were buried. The tree-trunk elsewhere was perfectly sound. 





*Six genera and a number of new species have since been added. See ‘ Contribution to 
a Monograph of the North American Syrpbide,”’ by Dr. S. W, Williston, in Proc. Amer. 
Philosoph. Soc., 1882, xx, pp. 299-832. 
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The natural inference from the above statement, as communicated 
to me, is that the larve were found in the tree at the time when it was 
cut. Such a location for one of these peculiar larvee would seem so 
different from their usually assigned aquatic habitat, that the possi- 
bility is suggested that the tree may have lain upon the ground suf- 
ficiently long before its examination to have allowed the larve to have 
entered the prostrate trunk while searching for a place for pupation. 
But as tending to confirm a larvation of some of these species in the 
mold of decaying portions of standing trees, we have the following 
observations made at Berlin, Conn., by Mr. N. Coleman, of another 
species of these curious forms : — 


A singular place for Rat-tatled Larve.— I found several of these curious larvee 
in a branch of an ojd apple-tree that had just been cut down. They were below a 
large nest of black ants, who had honey-combed the branch for quite a distance. 
They were twenty-five millimeters long when crawling, not somuch when at rest, 
wrinkled and ridged rather remarkably, the tail a little longer than the body and 
tipped with a row of bristles curved backward. (Psyche, ii, 1878, p. 154.) 


Habits of Rat-tail Larve. 


These species belong to a class which Réaumur called “ vers 4 queue 
de rat,” and which are now commonly known as rat-tail larve, from 
the long tail-like appendage to their body, consisting of two tubes, one 
of which can be drawn into the other like a telescope, through which 
air may be inhaled from the surface of the water when the body is 
buried in the mud beneath. Réaumur found, in some examples experi- 
mented with, that the tail terminated in a little knob, perforated by 
two holes for the reception of air, and having five little tufts of hair 
which floated on the water. Having placed some specimens of them in 
a basin of water, he saw that ‘‘they kept in a perpendicular position 
at the bottom, and parallel to one another, the extremities of their 
tails being on the surface. He then increased the depth of the water 
by degrees, and as it got deeper, observed that the tail of each worm 
became longer. These tails, which at first were only two inches long, 
at last attained to five.” 


Description of the Mallota Larva, 


The examples received by me about the middle of January were 
sordid white or flesh-color, with a body of an oval form, about three- 
eighths of an inch in length by about one-fourth of an inch when at 
rest, and about twice as Jong and of a diminished diameter when in 
motion. From the narrower end a tail-like projection is given out, an 
inch in length, which is slightly tapering and transversely wrinkled 
for two-thirds of its length ; the remainder being a black, cylindrical, 
bristle-like process, which is susceptible of projection from, or contrac- 
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tiun within, the anterior portion. When the grubs were taken from the 
mold, they extended their front segments like the pushing out of an 
introverted glove-finger, and made a moderate degree of progress over 
the paper on which they were placed, by the aid of several pairs of 
small, low, flattened ventral tubercles, bearing on their circumference a 
number of closely-set, radiating spinules— these organs serving the 
purpose of legs. 

From the fact that the larve did not go into pupation until about a 
month after their reception, it may be presumed that during this time 
they fed upon the mold in which they were buried. If this be so, then 
it does not seem necessary to doubt that the place in which they were 
discovered was that in which their earlier larval stage had been passed. 


Pupation. 

Several times between February 9th and 13th, the larvae emerged 
from the mold, and traveled restlessly about the jar in which they were 
confined, as if seeking a more agreeable or suitable retreat. Finally 
they remained upon the surface, being no longer able to bury in the 
mold. On the 16th of February it was evident that their pupal change 
was in progress. ‘They had contracted materially in size, and become 
more rome behind. The front segments assumed a darker shade, 

- and of these the first two segments were of a blackish 
color. ‘The two respiratory horns on the dorsum over 
the second pair of leg-tubercles had become more promi- 
nent, and were now about one-twentieth of an inch long. 
The tube containing the respiratory seta was dark brown. 
An irregular-shaped packet of excremental matter was 
attached to the anal orifice. 

The pupation was brief —twelve days in one example 
(a male), and fourteen in the other (a female). The 
flies emerged from their pupal cases, which were left as 
thin shreds within the puparia, by rupturing the latter 
in a line above the mouth-parts and again just back of 
the respiratory horns, and forcing off an oval piece: in 
one example the horns continued attached to the 


puparium. 
The Puparium. 
Fig. 63 represents the puparium as seen from above, 


in double its natural size. The respiratory tube is 
clearly seen to consist of three portions, of which the 

Fie. 63.— Pu- : ah S . é 
parium of Ma. Main partis more corr ugated and granulose than shown 
Lora PosticaTa. jn the figure. Laterally, seven slightly projecting black 
spiracles may be seen with a lens—one over each leg-tubercle. Ventrally 
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between the tubercles are transverse rows of bristles, and outside of the 
tubercles are longitudinal rows, which evidently are of service in loco- 
motion. ‘The body-portion of the puparium is flattened beneath and 
rounded above. ‘I'he respiratory horns as figured, are somewhat fore- 
shortened, and are not, therefore, shown in their full length. 


The Fly. 


The flies emerged, in a warm room, on February 27th and March 1st. 
Fig. 64 represents the male, in twice its natural size. The wings are 
transparent, without spots. The body is black ; the thorax is covered 
with yellow hairs, which are sparsely distributed centrally; the first 
(basal) segment has similar hairs on its sides and base. The female 
differs in having the thorax, entire basal segment, and base of second 
entirely covered with yellow hairs, and a small brown spot* on the an- 
terior central portion of the 
wing. Wegive herewith Say’s 
description of it,as M.barda: 

Body black; hypostoma with 
silvery hairs and longitudinal, 
polished, uaked line; antenne 
piceous; front covered by yel- 
low hair ; thorax densely covered 
by yellow hair, black in the mid- 
dle; scutel piceous covered by 
yellow hair; wings with a large 
fuscous spot on the middle, obso- Fre. 64.-Mattora posticata; twice the natural size. 
lete in the male ; poisers piceous; tergum black, covered by black hairs ; basal seg- 
ment and second segment at base covered by yellow hairs; feet hairy; tarsi pice- 


ous ; posterior thighs of the male much thickened and with their tibie arquated. 
Length 3-5 of an inch. Inhab. Indiana. 





Dr. Packard, represents the fly as acommon species and “ frequently 
met with.” I have never taken it abroad. Dr. S. W. Williston, of 
New Haven, has found it rather common in Connecticut, in the month 
of June, about the blossoms of blackberry and dogwood, in company 
with Mf. cimbiciformis (—=M. posticata of Osten Sacken’s Catalogue), 
He had also received it from Canada and Kansas. Localities given for 
it (M. barda) by Baron Osten Sacken, are Catskill, N. Y., Massachu- 
setts, and the White Mountains, N. H. 

My specimens were determined by Mr. E. Burgess, as M. barda, by 
comparison with the original types of Say, preserved in the Harris 
collection, in the Museum of the Boston Society of Natural History. 





*Usten Sacken’s note, No. 226, on page 249 of the Catalogue of Diptera, in which he 
states that ‘‘the brown spot on the wings of the females mentioned in Say’s description 
does not exist in the real female of M. tarda,” might convey the impression of the entire 
absence of a spot. Say’s mention is that of alarge fuscous spot. The spot is small and 
obscure, and is not a conspicuous feature. 
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In its reference to M. posticata, I have accepted the conclusions 
reached by Dr. Williston, as a result of his recent studies of the Mal- 
lota species — kindly given me in advance of publication in his nearly 
completed Monograph of the Syrphide. 


Drosophila ampelophila Loew. 
The Pickled-fruit Fly. 


(Ord. DIPTERA: Fam. DROSOPHILID#.) 

Loew: Dipt. Amer. Sept. indig.: in Berl. Ent, Zeit., Cent. ii, 1862, no. 99, p. 101 
(original description). 

OsTEN SACKEN : Cat. Dipt. N. Amer., 1878, p. 205 (cited, with localities). 

LINTNER : in Count. Gent., Ixv, 1880, p. 7 (general notice). 

BowLes: in Canad. Entomol., xiv, 1882, pp. 101-104, figs. 10, 11 (description, 
habit, ete.). 

WILLISTON : in Canad. Entomol., xiv, 1882, p. 138 (habits). 

Comstock : in Ann. Rept. Commis. Agricul. for 1881-1882, (1882), pp. 198-201, pl. 
15, figs. 1-8 (detailed account). 


Some examples of a small fly were sent to me during the month of 
December, with the statement that “they had been taken from a pan 
of decaying peaches, and on opening some of the softest, they were 
found filled with small white maggots. What was believed to be the 
same kind of maggot had been found at different times in a jar of 
sweet jam and in one of sour pickles, while the same flies were 
abundant around them,” 


The Fly Described. 


The flies were about one-eighth of an inch long, with a large 
rounded thorax, the head and legs of a yellowish color, and the broad 
wings (form and venation, shown in Fig. 65) iridescent, with shades 


UL. ALLL 


of green, purple, ete. They proved 
to be identical with numerous speci- 
© mens of Drosophila ampelophila in 
my collection, having the memo- 
randum of “bred from a jar of 
pickled plums, September, 1875.” 
Mite passer oO Riek They had been determined for me 
Does. ong ene ictaaged 28 atx. by Baron Osten Sacken, to whom I 
Te Lene: had communicated some of the ex- > 
amples, and he has also, as I learn from Dr. Hagen, placed specimens 
of the same, labeled as above and with the above memorandum, in the 
collection of the Museum of Comparative Zodlogy, at Cambridge. 





THE PICKLED-FRUIT FLY: ITS DESCRIPTION. ray ¢ 


As the original description of this species by Dr. Loew is published 
in Latin, in a work to be found in very few of our libraries,* I give 
herewith its translation : — 

“Drosophila ampelophila n.sp., 8 and 9. From pale yellow to rufescent, antenne 
pallid, abdomen marked with black bands, the last two segments in the male, the last 
one in the female, jet-black, u jet-biack apical point on the anterior metatarsus of the 
male, wings whoily without spots. Length of body 3-4 to 5-6 line. Length of wing 
5-6 to 11-12 line. 

“Front pale yellow, opaque. Antenne pallid, the third article sometimes 
slightly fuscous. The prominent face pale yellow, with several rather stout 
beard-bristles on each side. The back of the thorax from pale yellow to rufes- 
cent, uniform in color, moderately shining. Scutellum of the thorax the same 
color. Pleura more pallid. Abdomen from pale yellow to rufescent, each seg- 
ment girt with a posterior black band which is sometimes dilated on the middle 
segments; the last two segments in the male jet black, the last one in the female 
black or dark fuscous. The feet yellowish ; the anterior metatarsus of the male 
has a minute jet-black tubercle on the upper side at the apex. Wings short, rather 
broad, from cinereous to somewhat yellow, wholly unspotted, the transverse veins 
not distant from each other. (Cuba ; Poey.) 

“ Note.— Drosophila ampelophila is very frequent in the southern regions of 
Europe, nor is it entirely wanting to Middle Europe; it alsoinhabits the southern 
parts of Africa.” 

The species will undoubtedly be found to have quite a general dis- 
tribution over the Western, as in the Eastern Continent. Mr. Bowles 
has found it in Montreal, Canada. Dr. Williston records it in the 
New England States in Massachusetts and Connecticut, in great 
abundance in August, September and October. It occurs in Pennsyl- 
vania (Bowles), and District of Columbia and Cubat (Osten-Sacken). 
It may be expected to be found in South America. 


Attracted by Fermentation. 


The specific name of this species signifies « lover of the vine. It 
may have originally been discovered on grapes,{ or a more liberal 
translation of its name might indicate a lover of substances undergoing 
a vinous fermentation. As it has already been observed within decay- 
ing peaches and pears, injured grapes, and pickled plums and rasp- 
berries, it is probable that it will hereafter be found associated with a 
large number of fruits, berries, and perhaps garden vegetables also, un- 
dergoing fermentation, either through pickling, injury or decay. Dr. 
Williston (Joc. cit.) writes of them: “ Perfectly sound fruit I have 





*Jam indebted to Professor Riley for its transcription from the volume in the Congres- 
sional Library at Washington. 

+Dr. Loew’s types, from these two localities, are in the Museum of Comparative Zodlogy 
at Cambridge, Mass. 

t+Examples of the fly have been sent to me from Rev. Samuel Lockwood, of Freehold, N. 
J., with the statement that the insect had infested his ripe grapes during the autumn of 
1881. An account of its attack and of its life-history is promised. 
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never known to be attacked by them, but the slightest indication of fer- 
mentation attracts them in great numbers, and about heaps of cider 
refuse I have seen them in clouds.”* 


The Larve. 


I have not observed the larva of this species. Mr, Bowles (Joc. cit.) 
gives this account of it: ‘“* The larvee, when full grown, are nearly one- 
fourth of an inch long, somewhat tapering toward the head, which is 
small, and are sparsely covered with minute hairs, particularly on the 
divisions of the segments. ‘They have no feet, but can travel quite 
rapidly on glass, seeming to retain their hold by a glutinous condition 
of the skin, and moving by extending and contracting their bodies. 
They seem to exist with ease either in the vinegar or the air, moving 
through the former in search of food, and sometimes coming ont of it, 
and either resting or moving about on the sides of the vessel. Their 
bodies were quite transparent, and under the microscope, their internal 
organs could easily be seen. At both ends of their bodies are curious 
projections or tubercles, which are also seen in the pupa. The pu- 
parium is about three-sixteenths inch long, oval in shape, and yellow- 
ish-brown in color, with the tubercles at head and tail before referred 
tO. 

A jar of pickled raspberries prepared for raspberry vinegar, opened 
about ten days after it had been put up, was found to be swarming 
with hundreds of the larve, crawling on the sides of the jar and under- 
side of the cover, while numbers of pups, singly and in clusters, were 
found near the cover of the jar. ‘he pupal state lasted ten or twelve 
days. 


Other Species of Drosophila. 


Twenty-five North American species of Drosophila are catalogued, 
which have all, with the exception of three speciest common to Europe 
and America, been described by Dr. Loew, the distinguished Prussian 
Dipterist (lately deceased), and Mr. Walker of the British Museum. 
They have not been studied by our American entomologists, and con- 
sequently nothing is known of their habits. I find no reference to a 
single determined species by any of our writers. f 


Apple-infesting Drosophilas, 
In the American Naturalist, vol. ii, p. 641, an unknown species of 








*At Bennington, Vt., in August of the preseut year (1882), I saw beneath pieces of 
boards lying upon a large patch of decomposed cider refuse of last year, numbers of what 
was thought to be this species, but the examples taken were lost before compar!son could 
be made. 

+Drosophila funebris Meigen, D. graminum Fallen, and D. transversa Fallen. 

tSee Note upon page 221. 
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Drosophila isnoticed as infesting apples, preferring the earlier varieties. 
The larve enter the apple usually where it has been bored by the ap- 
ple-worm (Carpocapsa pomonella), and sometimes through the calyx. 
They penetrate its interior in every direction, and if several are work- 
ing together, as is sometimes the case, they render it quite unfit for 
use. Apples that appeared perfectly sound when taken from the tree 
were often found to be “all alive” with them after having been kept 
a few weeks. The writer of the communication referred to, had fre- 
quently observed the pup in the bottom of barrels in a cellar in the 
winter, from which the flies appeared in the spring. Dr. Packard, in 
his Guide to the Study of Insects, p. 415, figures an unknown species 
of Drosophila as the ‘‘apple-fly,’ which is believed to be the above 
species. ‘The larvee, of which a brief notice is given by Walsh, in vol. 
ii of the Practical Entomologist, page 20, were probably those of a 
species of Drosophila. They are described as nearly one-fourth of an 
inch long, of the diameter of a common pin, without legs, the color of 
the puip of an apple, and with a black mark on the top of the head. 
They had injured an apple crop in the State of Vermont to the extent 
of about one-half its value by boring the fruit in every direction. They 
had also proved’similarly injurious to apples on Long Island. On page 
55 of the same volume, other ‘‘apple-worms” are noticed, which had been 
received from Massachusetts, which may have been of the same species, 
although there are discrepancies between the descriptions given of the 
two. 

The above ‘‘apple-worms” should not be confounded with the larve 
of the apple-midge, Molobrus mah, of Dr. Fitch (First and Second 
Reports, page 252), which also destroy the interior of the apple, while 
the exterior is without blemish with the exception, usually, of the per- 
foration of the Carpocapsa apple-worm, through which, it has been 
thought, the midge larve effect their entrance. This little species, now 
known as Sciart mali, belongs to a family quite far removed from the 
Drosophilide, viz., the Mycetophilide. 


Strawberry Drosophila. 


Larvee, stated to be a species of Drosophila, have been found within 
strawberries.* ‘They were gathered quite late in the season, after they 
were no longer offered in market; and as all were infested with the 
larve, it is not improbable that the flies may have been attracted to 
them through an incipient fermentation of the juices of the later 
berries. 

The different species of Drosophila vary considerably in their habits, 
as we learn from European writers ; and indeed the same species seems 





* Field and Forest, ii, 1876, p. 102. 
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often to occur under apparently quite different conditions. The larve 
of the European D. cellaris occur in fermented liquids in cellars, as 
wine, cider, vinegar and beer, and also in decayed potatoes. Drosophila 
aceti Kol., infests decayed fruits. Its larvee occupy about eight weeks 
in attaining their growth, and their pupal state lasts for ten or twelve 
days ; the flies appear in May and June. Drosophila funebris has been 
reared from pupe taken from mushrooms; it is sometimes known as 
the vinegar fly. Another European species, the D. flava, is stated by 
Curtis, to mine the leaves of turnips, raising blister-like elevations on 
their upper surface. 


Flour-paste Drosophila. 


A species of Drosophila seems to occur occasionally in flour-paste. A 
gentleman wrote me as follows: “I send a package containing larvee 
of a fly very troublesome around my cellar and pantry. These I found 
in alittle paste that I had set aside for a short time. I could not ob- 
tain the flies, but presume that they will be produced from the larve. 
They are very partial to any thing in astate of fermentation, and if my 
pickled fruit or jam begins to sour, they find 1t before I do, and fre- 
quently the entire top of the fruit seems alive with the larve, although 
they never go deep in the jar.” 

The paste larvee formed puparia one-tenth of an inch long, which in 
a short time gave out flies having a spread of wings of one-eighth of 
an inch. The large thorax and small abdomen are dull yellowish in 
color, and under a lens showa number of long, stout hairs ; the wings 
are brilliantly iridescent. These flies are probably an undescribed 
species of Drosophila, and may be presumed to be different from those 
above mentioned as infesting the pickled fruit and jam: it is not im- 
probable that the latter were D. ampelophila. 


Mode of Attack upou Pickled Fruits. 


As our pickled fruits are usually preserved in large earthen or glass 
vessels which are opened from time to time for the removal of a por- 
tion of the contents, the escaping acetic odor which they give forth, 
readily attracts the Drosophila flies which are to be found in our 
houses during the early autumn. The minute fly effects an entrance 
into the jar beneath a loosely-fitting lid, and deposits its eggs upon the 
fruit, if accessible, or upon the side of the jar, whence the young larve 
instinetively, when hatched, make their way to the fruit, or find their 
needed sustenance in the liquid in which they are sometimes seen to 
swarm. Or, with a more closely-fitting lid, the eggs may be deposited 
upon the outer edge, beneath which the newly-hatched diminutive 
laryee insinuate themselves without material difficulty. 


PICKLED-FRUIT FLIES: PREVENTIVES. pail 


In a species of ?Drosophila which has recently been under my obser- 
vation, occurring in a jar of mustard pickles, the larve, when nearly 
full grown, left the liquid and passed to the side and top of the glass 
jar in which I had placed them, where they could be observed in feed- 
ing upon the condensed moisture, and in comparatively rapid move- 
ment over the surface. Here they transformed to puparia, from which 
the first fly emerged in four days. 


Preventives. 


If a cloth or paper charged with some substance, the odor of which 
would overcome the acetic odor, be placed underneath the lid, if prac- 
ticable, or if not, tied over it, and the exterior of the jar kept entirely 
free from acid, the contents of the jar will not be attacked. The 
flies would not be drawn to the jar for the deposit of their eggs. For 
the above purpose, tarred paper, such as is sometimes used for pre- 
serving merchandise from wet, would probably prove effectual. Paper 
steeped in strong carbolic-acid water or in soluble phenyle might be 
serviceable, or any strong and permanent odor might be thus used. 

Nore.— Since the writing of the preceding notice, an advance copy of the Report of the 
Entomologist of the U. S. Department of Agriculture, Prof. C. V. Riley, for the year end- 
ing June, 1882 [issued Oct. 13, 1852], has been received through the kindness of the author. 
In it is contained an account, by Professor Comstock, of the early stages of Drosophila 
ampelophila-—the egg, larva and pupa— with references to a plate of several figures, il- 
lustrating structure, ete., not yetissued. Asecondspecies of the genus, Drosophila amena 
Loew, the larvze of which, like those of D. ampelophila, were reared from decaying apples, 
is also described and has been figured in its larval, pupal and perfect states, 


Meromyza Americana Fitch.* 


The Wheat-stem Maggot. 
(Ord. DIPTERA: Fam. OSCINIDZ.) 


Fircu: in Trans. N. Y. St. Agricul. Soc. for 1855, xv, 1856, p. 581; First and 
Second Rept. Ins. N. Y., 1856, p. 299. 

RILEY: in Rural New Yorker for Jan. 28, 1869, p. — ; First Rept. Ins. Mo., 
1869, pp. 159-161, fig. 90, pl. 2, f. 28 (depredations, transformations, de- 
scription, remedies); in Amer. Entomol., iii, 1880, p. 181, f. 85 (mention). 

GLOVER: MS. Notes Journ.— Dipt., 1874, p. 32, pl. 9, f. 82 (not “33 ”’). 

Hinv: Insects Inj. to Wheat Crops, 1857, p. 104 (description from Fitch). 

OsTEN SACKEN : Cat. Dipt. N. Amer.,.1878, p. 207 (citation). 

LINTNER: in Count. Gent., xliv, 1879, p. 635; in 39th Ann. Rept. N. Y. St. Agri- 
euwl. Soc. for 1879, (1880), pp. 42-46. 


Some stalks of spring wheat, from a field in Scipioville, Cayuga 
county, N. Y., were submitted to my examination about the Ist of 





*Reprinted, with a few changes, from the 39th Report of the State Agricultural Society, 
of which but 800 copies were issued. 
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August, which were seriously affected by some insect depredator, 
thought by the sender to be the ‘‘ Southern joint-worm.” 

An examination of the specimens sent revealed the ravages of a 
quite formidable depredator on the wheat, and one which is broadly 
distributed throughout the country, although thus far it has attracted 
very little attention. It does not appear to be known to our agricul- 


turists, and has only, we believe, engaged the study of two of our en- 
tomological authors. 


Nature of the Attack. 

The heads were entirely destitute of kernels. Within some of the 
husks, the remains of the blossoms were discoverable, showing that 
their development had been arrested before the formation of the grain. 
Upon removing the investing sheath, the stem was found to be dis- 
colored and shrunken, and quite dry for three or four inches above the 
joint, and near the joint it was so eaten and shriveled as to be utterly 
useless for the purpose of conveying the sap. 


The Larval and Pupal Forms. 

Immediately above the joint, and surrounded by the remains of the 
stem, larvee were discovered, a single one in each stem 
(shown at ain Fig. 66), of a watery-green color, elon- 
gate, quite tapering toward the terminal end, and sub- 
cylindrical at the other, and of a length of about one- 
fourth of an inch (shown in enlargement at 0). In 
some of the stems, larve had assumed the pupal stage, 
not very unlike the larve in general appearance, but 
showing the wing-cases, a more acute form at its head, 
and more rounded at its anal extremity (represented at ¢). 

The pup were also imbedded within the remains of 
the stem, at about the distance of half an inch from the 
4 joint. 





Fic. 66.— The Time of Appearance of the Fly. 
wheat-stem mag- 
a gine eae: While examining the stems the day following their re- 
natural size; 6, 2 


larva enlarged; ception by me, on August dth, two of the mature flies were 
feed discovered quietly moving over my table. They had proba- 
bly emerged en route, and had escaped unnoticed by me from the box in 
which the plants had been sent. Although Dr. Fitch mentions the 
occurrence of this fly in wheat fields during the latter part of June, 
it appears that the first week in August is within its period of appari- 
tion in the State of New York, and, as indicated by the larve still un- 
changed at that time, the flies will continue to emerge throughout the 


month of August, and perhaps into September. 
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The Fly Described and Illustrated, 


The insect, in its perfect state, is a fly, not unlike our common 
house-fly (Musca domestica) in general shape, but of a more slender 
form, smaller, and more delicately colored, and more conspicuously 
marked. It belongs to the family of Oscinid@, which embraces several 
genera, and quite a Jarge number of American species, of which, by 
far the larger proportion have been described by Dr. Loew. 

This species was first described by Dr. Fitch, in the year 1856, in his 
Second Ieport on the Insects of New York, as aboye cited, under tlic 
name of Meromyza Americana. The description given is as follows: 
“Tt is 0.17 inch in length to the tips of its abdomen, and 0.20 inch to 
the end of the wings. It is yellowish- 
white, with a black spot on the top of 
its head, which is continued backward 
to the pedicel of the neck. Thorax 
with three broad black stripes, ap- 
‘ proaching each other anteriorly but not 
coming in contact, the middle stripe 
Fig.67.-The wheat-stem fly, Meromyza prolonged aukewonly to the pedicel of 
Americana; enlarged to six diameters. the neck and posteriorly to the apex 
of the scutel. Abdomen, with three broad, blackish stripes, which are 
confluent posteriorly, and interrupted at each of the sutures. ‘Tips of 
the feet and veins of: the hyaline wings blackish. Eyes bright green. 
Antenne dusky on their upper side.” The fly is shown in Fig. 67, 





Literature of the Species, 


No account of the habits or transformations of the insect is given by 
Dr. Fitch, as they were unknown to him, the flies having merely been 
taken by him in sweeping with a net over growing wheat. Its trans- 
formations were first observed by Prof. Riley, and published by him in 
the Rural New Yorker as above cited. 

In his First Report on the Insects of Missowri, 1869, its transforma- 
tions are also described, the larval depredations narrated, and the lar- 
val, pupal, and perfect stages figured. 

Mr. Townend Glover in hi§ Manuscript Netes from my Journal — 
Diptera, mentions the species and states: ‘‘ The larvee live in the stem 
of wheat, and injure it by gnawing the stalk from within, and by de- 
vouring the substance immediately above the upper joint.” 

It does not appear, from the above brief mention, that it had come 
under the personal notice of the writer. Baron Osten Sacken has re- 
corded the species in the two editions of his Catalogue of theDiptera 
of North America, as the only known member of the genus, placing it 
between the well-known genera Oscinis and Chlorops. ‘Tite species is 
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also noticed in Hind’s Znsects and Diseases Injurious to the Wheat 
Crops {of Canada], Toronto, 1857, but the description is evidently 
borrowed from Dr. Fitch, and there is no evidence of its having been 
identified among the Canadian insects. The literature of the species, 
so far as we can discover, is limited to the above. 


Its Occurrence in Missouri in 1867, 


Professor Riley noticed its operations about the middle of June, 1867, 
in all the wheat fields examined by him between St. Louis and seventy 
miles westward to Bluffton, on the Missouri river. From one to four 
per cent of the heads of wheat in these fields had turned yellow and 
apparently prematurely ripened, and on close inspection were found to 
be stunted and shorter than the rest, and with their kernels withered 
and shrunken, The last or ear-bearing joint could be easily drawn out 
of its sheath in a yellow and dried condition, with its lower end ir- 
regularly gnawed. The larve causing the injury were discovered very 
near the joint (within one-fourth of an inch). Specimens of the in- 
fested stalks were collected, within which the pupal state was soon as- 
sumed, and perfect insects emerged during the first week in July, after 
a pupation of from twelve to fourteen days. 


Its Operations not Noticed for Several Years, 


From the above notice to the present, we have-no positive informa- 
tion of its depredations, but there is every reason to believe that they 
have been meanwhile continued, while inexcusably attributed to other 
of the well-known wheat insects, as the joint-worm, Hessian fly and 
the wheat-midge, by those who should have made themselves ac- 
quainted with the very different modes of operation from which their 
injuries result. It is somewhat singular that investigations were not 
continued upon an insect of so great economic importance, and that 
there has not yet been given to us its complete history, commencing 
with the deposit of the egg. 

The occurrence of this insect, in Medina county, Ohio, seems to be 
indicated by an inquiry made by a correspondent of the Country Gen- 
dleman (issue of July 27, 1876), from Hinckley, O., for information of 
the insect which is injuring his spring wheat—a small white worm 
above the joint nearest the head, causing the head to die before it fills. 


¢ 


Similar Grain-flies in Europe. 


In Europe several of the species of Oscinis and Chlorops, which are 
closely #lied to the Meromyza, are known to be injurious to wheat, 
rye, and barley, and one of them, the Oscinis vastator Curtis, is re- 
ported as having the same habit with our Jf Americana, the larva 
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living near the base of the stem and eating out the plume of wheat, 
barley, etc., “ thus destroying the future ear.” Oscinis frit Linn., oc- 
cupies the husks of the barley, injuring the crop in Sweden annually, 
as calculated by Linnus a century ago, to the amount of half a mil- 
lion of dollars. Oscinis granarius Curtis, lives in the stems of wheat, 
but its excessive ravages are restrained by numerous Pteromalus 
parasites. Oscinis pumilionis and Oscinis glabra Westw., occur ‘ in 
the lower part of stems of wheat, rye and barley, causing the plants to 
become stunted in growth.”’? Other allied species (O. teniopus Meig. 
and others) are said to cause a swelling in the stems of wheat and 
barley, known in England as the ‘‘ Gout.” 


Lack of Knowledge of our Grain-flies, 


The great need of the study of our injurious insects is shown in our 
almost entire ignorance of the habits and transformations of the de- 
structive flies which comprise the family of Oscinide. Mr. Glover, 
in his report for the year 1872 (page 134), writes: “It is 
singular that we hear no particular or decided complaints from our 
own farmers of any insects in the stalks of wheat, excepting the well- 
known joint-worm, which is a hymenopterous insect, and has four 
wings instead of two. We have several species of Chlorops in this 
country, the flies of which are extremely abundant among the plants 
in grain-fields, and no doubt, do attack our grain in the same manner 
as the European species, but as yet they have not done sufficient 
damage to attract the attention of the agriculturist.” 

Dr. Fitch, in his notice of the wheat and barley flies of the genera 
Chlorops and Oscinis and others (first and Second Report Nox. Ins. 
N. Y., pp. 297, 298, 300), records and comments upon their abun- 
dance: ‘I have the present season discovered these small flies in 
abundance, in every wheat field in my neighborhood. On sweeping 
with a net anywhere among growing wheat, a multitude of them will 
be gathered. ‘They are of several different kinds... *.-*  *  * 
One of these species [Sapromyza (Chlorops) vulgaris] was so abun- 
dant the latter part of June, that at almost every step in any of our 
wheat fields a dozen or more of them could be seen. * * * * 

“JT doubt not it is from the number of these and other insect depre- 
dators which abound upon our wheat, that we are no longer able to pro- 
duce such crops of this grain as were uniformly harvested formerly, 
when our lands were newly cleared. How is it possible for wheat to 
grow with any thriftiness when it is incessantly assailed by such hosts 
of these enemies, bleeding it at every pore ?” 

Of the above flies, Dr. Fitch names and describes Siphonella obesa, 
Chlorops vulgaris, C. antennalis, Oscinis tibialis, O. coxendizx, O. cras- 

29 
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sifemoris, Hylemyia deceptiva, Hylemyia similis and Agromyza tritici 
(loc. cit., pp. 299-303),— all found upon wheat in wheat-fields, except 
the latter, which was reared from Jarvee crawling in immense numbers 
from unthrashed wheat in a barn. Of the other eight species, nothing 
has been published of their depredations, habits or transformations, but 
we shall probably not err in accepting them as serious pests which are 
annually levying no inconsiderable tax upon our wheat crops. 

One of the undetermined Chlorops observed by Dr. Fitch may be 
presumed to be the Chlorops proxima, of Say, the larve of which 
were recently discovered infesting wheat in the month of April, in 
Fairview, Kentucky, where they were found ‘‘ working between the 
blades, and seemingly trying to reach the first joint.” The identifica- 
tion was made, and the larva and pupa described, by Professor Com- 
stock (in Rept. Commis. Dept. Agricul. for the Year 1879, p. 257), who 
also gives, in connection therewith (p. 258), the habits of the Euro- 
pean species Chlorops lineata (so closely related to C. proxima as to 
snggest the specific name of the latter) as given by the Commission of 
French entomologists which was appointed by the Society of Agricul- 
ture to investigate its history and habits, in consideration of the ray- 
ages committed by it in the wheat districts, 


The Common Name of this and Other Insects. 


Now that the Meromyza Americana has been discovered in a for- 
midable attack upon the wheat crop in our State, and the method cf 
the injury disclosed, we shall doubtless soon have occasion to make 
frequent reference to it. For the convenience of ready reference acom- 
mon name is desirable, which may easily be recalled by those not 
versed in entomological science; and as the larva is among the largest 
of the wheat-infesting Oscinide, it may with propriety be called the 
wheat stem maggot.* The distinctive name may not be agreeable to 
ears polite, yet it will have the merit of defining the order of insects to 
which it pertains, and names in popular use should at least convey no 
erroneous teaching.t 

The “army-worm,” the ‘‘cotton-worm,” the ‘‘canker-worm,” the 
“joint-worm,” the “currant-worm,” and the “meal-worm,” all 
belong to a different animal kingdom from the worms; the ‘ grain- 
weevil ” is not a weevil, the latter being a beetle and the former a fly ; 





*An allied European species, Chlorops pumilionis, is known as the wheat-stem fly. 

+When these names have been long applied and have come into general use, it might not 
be advisable, even if practicable, to correct them, but we may be able (and the effort should 
certainly be made) to prevent a further extension of so objectionable a nomenclature- 
Some of our entomologists hold to a law of priority in common names as in scientific ones, 
by authority of which, when once bestowed in a proper publication, they have a valid 
claim for subsequent use against any others that may be proposed thereafter. 


: 
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and the “carpet-bug” is a beetle, and not a member of the order of 
bugs (Hemiptera). The name of “ maggot ” indicates the larval state 
of a fly, and should be allowed no farther latitude ; a grub is under- 
stood to be the larva of a beetle, and a caterpillar the larva of a but- 
terfly or moth. 

Preventives. 

In the event of an increase of the wheat-stem maggot to a serivus 
extent, we regret to have to state, that in all probability, very little 
can be done to control its ravages, and our main dependence will have 
to be on parasiticaid. Measures which can advantageously be em- 
ployed in controlling other of our wheat pests, as turning over the 
soil er burning the stubble, would be of no avail with this insect. Its 
pupation and transformation to the perfect stage take place, as pre- 
viously related, within the plant, and it emerges before the grain is 
harvested. In some of the countries of Europe, where the ravages of 
the Oscinide are excessive, whenever they become extremely abundant, 
relief is found in a resort to the culture of other crops for a few years. 


INJURIOUS COLEOPTEROUS INSECTS. 
Macrodactylus subspinosus (Fabr.) 
The Rose- Beetle. 


Ord. COLEOPTERA ; Fam. SCARABAEIDZ.) 

Fase: “Syst. Ent., 1775, p. 89” (Melolontha subspinesus). 

LOWELL : in Massachusetts Agricul, Repos.—Journ., ix, 1826, pp. 143-147. 

Harris: in Repts. Commis. Zodleg. Surv. | Mass.], 1838, p. 71; in Mass. Agricul. 
Repos.—Journ,, x, 1827, pp. 1-12; Treat. Ins. N. Eng., 1852, p. 30; in 
Bost. Cult., xvii, 1855, p. 283; Ins. Inj. Veg., 1862, p. 35, f. 16; Entome- 
log. Cerr., 1869, p. 71. 

Emmons; Nat. Hist. N. Y.—Agricul., v, 1854, p. 78, pl. 5, f, 18. 

FircH: in Count. Gent., 1856, p. 75; same, in The Cultivator, 3d ser., iv, pp. 270, 
271 (general notice); First- Second Rept. Ins. N. Y., 1856, pp. 245-252, 
pl. 2,f.3; in Trans. N. Y. St. Agricul. Soc., for 1856, p. 682 (comparison 
with M. barbatus}. 

RATHVON : in Rept. Commis. Patents for 1861, (1862), p. 602. 

GLOVER: in Rept. Commis. Agricul. for 1868, pp. 567-8 (habits, food-plants, 
remedies); Id. for 1867, p. 71 (figure and mention); Id. for 1868, p. 87, f. 
65 (brief history), pp. 104, 107-115 (food-plants); Id. for 1872, p. 122 
(remedy); Id. for 1874, p. 125 (on grapes). 

WatsH : First Ann, Rept. Ins. Il]., 1868, p. 24 (preference for Clinton grape-vine), 

HENTZ: in Harr. Entomolog. Corr., 1869, p. 69 (rose-bug) 

PACKARD : Guide Study Ins., 1869, p. 454 (transformations), 

Wusi.-RIL. : in Amer. Entomol., i, 1869, p. 251 (on apples). 

BrTHUNE: in First Ann. Rept. Ins. Ontario, 1871, p. 78 (history). 

SAUNDERS: in Rept. Entomolog. Soc. Ontario, for 1872, (1878), pp. 10, 11, f. 1 (in- 
jury to grapes); in Canad. Entomol., xii, 1880, p. 196 (on cherries), 

RILEY: in Trans. Kans. St. Bd. Agricul. for 1872, (1878), p. 318, f.18; Fifth 
Ann. Rept. Ins. Mo., 1878, pp. 108-110, f. 39 (natural history, etc.). 
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Cook: in Second Ann, Rept. Mich. St. Pomolog. Soc. for 1872, (1873), p. 667 (in- 
jury to grapes and history); in Thirteenth Ann. Rept. St. Bd. Agr, Mich. 
for 1874, (1875), p. 145, f. 41 (remedies). 

Crotcu : Check List Coleop. Amer., 1873, p. 59, no. 3445. 

LeBaron: Fourth Ann. Rept. Ins. Ill., 1874, p. 87 (mention). 

Horn: in Trans, Amer. Entomolog. Soc., v, 1876, p. 184 (sexual differences). 

Tuomas: Sixth Rept. Ins. Il. [1877], p. 103 (habits, remedies, description) ; 
Seventh Rept. Ins. Il1., 1878, p. 34 (description). 

LINTNER: in Count. Gent., Ixv, 1880, p. 407 (description, babits, transforma- 
tions, etc.). 

The appearance of this beetle, in any considerable number, is a suf- 
ficient cause of serious alarm to the gardener and fruit-grower. It 
often makes its advent suddenly, in immense numbers: it is exceed- 
ingly voracious, has an extensive range of food-plants, is very difficult 
to destroy, and is distributed overa large portion of the United States, 
occurring, according to Dr. Horn, especially in the Northern States, 
northward of aline from Virginia to Colorado. It has been known 
for more than a hundred years, during which time it has often forced 
itself upon public attention by its depredations upon fruits, field-crops, 


flowers, etc. 
Classificatory and Descriptive. 


The species, according to our present classification, belongs to the 
extensive group of Lamellicornes, or lamellicorn beetles, as they are 
commonly called, from their antenne terminating in a club consisting 
of from three to seven thin, flat, movable plates or leaves, as shown 
in Fig. 68, which can be unfolded and closed like a fan, at the 
pleasure of the insect. It isa member of the family of Scarabeidea, 
and of the sub-family of Melolonthide. The genus Macrodactylus sig- 
nifies long-footed, referring to the long joints of the tarsus as shown be- 
low. It comprises only American species, of which but three are known. 
The common May-beetle, Lachnosterna fusca, is an allied species, be- 
longing to the same family, Unlike that beetle, however, the rose- 
beetle, represented in Figure 68, is compara- 
tively slender and smal]. Its body is about 
one-third of an inch long. “It tapers be- 
tore and behind, and is entirely covered with 
very short and close ashen-yellow down ; 
the thorax is long and narrow, angularly 
widened in the middle of each side, which 
. suggested the name szbspinosus, or some- 
Fic. 68.—The Rose-bug, Macro. what spined ; the legs are slender and of a 


DACTYLUS suUBSPINOSUS, slightly he 
enlarged; enlarged attenna onthe pale red color, and the joints of the feet are 


a ahis : iO\e) Fe : 
ment; polerged: nt ea tipped with black and are very long.”* Dr. 








For several interesting features in which the sexes differ, see Dr. Horn’s Note: in 
Trans. Amer. Ent. Soc., v, 1876, pp. 183-185. 
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Harris also describes the larva, as follows: ‘“‘ They attain their full 
size in the autumn. being then nearly three-quarters of an inch long, 
and about an eighth of an inch in diameter. They are of a yellowish- 
white color, with a tinge of blue toward their hind extremity, which 
is thick, and obtuse or rounded ; a few short hairs are scattered on the 
surface of the body ; there are six short legs, namely, a pair to each 
of the first three rings behind the head, and the latter is covered with 
a horny shell of a pale rust color.” In general appearance this larva 
closely resembles the “ white-grub” of the May-beetle, which is a 
much larger form, being almost as thick at maturity as the little finger. 


Its Food-plants, 


The name of ‘‘rose-beetle ” (perhaps quite as commonly known as 
the “ rose-bug”) has been given it, from its appearing at about the 
time of the flowering of roses,in June, and from the fondness which 
it displays for roses of all varieties,* with one exception, it is said,— 
the cinnamon-rose (Rosa cinnamomea). When Professor Hentz wrote 
to Dr. Harris (loc. cit.), “‘ our ‘rose-bug’ is not a rose-bug, for it is 
never found on that flower as far as I know, which is common here [in 
Alabama], both in a wild and cultivated state,” it would seem that his 
was a distinct species, or that it had developed different tastes in the 
Southern States. ‘The rose-beetle is also very fond of other members 
of the family of osacew, as the apple, plum, and cherry. When 
abundant, however, it becomes almost omniverous, feeding upon oak 
and elm and other forest trees; upon wheat and grasses, and on vari- 
ous garden vegetables, as pease, beans, potato, squash, etc. On asingle 
leaf of young corn, only six inches high, twenty-five of the beetles 
have been counted, and one hundred and five on one hill. Grape-vines 
suffer severely from their ravages, as they attack at first the blossoms 
and later the leaves, which they completely destroy, leaving only the 
net-work ; they eat also the young grapes. The Concord vine has 
been said to be preferred by them to the other varieties, and the sug- 
gestion has been made that it might be advantageously cultivated as a 
lure for them and their more ready destruction.+ Entire peach crops 
have been cut off by them. Young apples, however, seem to attract, 
them in preference to other fruits, They have been observed in ap- 
ple orchards displaying so great eagerness to eat the fruit, that at 





*As showing its fondness for roses, the statement made by Mr. Lowell (doc. ctt., p. 145) 
may be quoted: ‘‘ Eighty-six of these spoilers were known to infest a single rose-bud, 
and were erushed with one grasp of the hand.” 

+Their preference for the Concord vine is not sustained by other observations. Professor 
Cook, in noticing some deplorable ravages by the insect in some vineyards in Michigan, in 
the vears 1871 and 1872 (2d Ann. Rept. Mich. St. Pomolog. Soc. for 1872), states that the 
Clinton and the Delaware vines were entirely despoiled of their foliage and the erop ruined, 
while the Concord and the Catawba escaped. 
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times, where two or three young apples were growing froma single bud, 
they have mounted upon the back of one another, until a cluster of 
excited, struggling beetles had accumulated to the size of a man’s fist. 
When they occur in such force, not a single apple escapes, and even 
the clothing of a person entering the orchard is nearly covered by them. 
In fields being cut for grass, it Is stated that they have arisen in such 
numbers as to get in the faces and cover the clothing of the mowers. 
They eat the ox-eye daisy (Leucanthemum vulgare) with such a relish 
that it would be most fortunate if their forces could be concentrated 
on this noxious weed. They also often oceur on the blossoms of the 
common elder (Sambucus Canadensis), and on the sumach (hus ty- 
phina and I. glabra). 


Its Ravages, 


The earliest notice of its ravages in this country appears to have 
been in Massachusetts, in 1810, where it was reported as entirely de- 
stroying a crop of grapes. In 1825, it was so abundant in the same 
State, that the State Board of Agriculture offered a premium for the 
best essay on the insect, which should give its natural history and 
point out efficient means for its destruction. The award was made to 
Dr. Harris, for his essay, published in the Massachusetts Agricultural 
Repository, as above cited. So numerous were the beetles at this time, 
that a large white ox-heart cherry-tree, fifty feet in height, and usually 
bearing from four to five bushels of cherries, was stripped of every leaf 
within five days after its first attack, and upon the second day not a 
cherry could be found on the tree which did not have upon it from two 
to ten of the beetles. 

Mr. Bethune (loc. cit.) records an attack made by the beetles upon 
his garden, at Oakville, Ont.: ‘‘'They came in vast numbers and de- 
voured every thing — nothing appeared to come amiss to them; they 
were especially destructive to the grape-vines.” In Kansas, in certain 
years, they are stated to have eaten up the fruit of whole orchards of 
peaches. 

Tn 1880 the beetle was unusually prevalent in various parts of the 
State of New York, and particularly in the vicinity of Albany. In 
Schodack, it attacked the leaves of the fruit trees first, changing to 
the young fruit as soon as it appeared. Cherries, apples, and pears, 
were speedily devoured by it. At Loudonville, it was very destructive 
to the leaves and blossoms of grape-vines, cherry leaves, young apples, 
rose bushes, various garden vegetables, and the white daisy. “ Millions 
of the beetles hung in clusters from the apple-trees.” A correspondent, 
writing from this place, represents the demonstration as a singularly 
local one, being almost confined to his own farm, while his neighbov’s 
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grounds on either side were nearly exempt from it. At Adamsville, 
wherever the attack was concentrated, all the young apples were eaten 
up, and by beating down the clusters of ravenous beetles surrounding 
the fruit, into sheets, ‘‘ bushels were collected and destroyed.” 


Characteristics of its Appearance. 

Many of the invasions of this insect, throughout the United States, 
have been quite local, and limited to two or three counties of a State. 
In these instances, the distribution has not been general, but certain 
towns have alone suffered severely, and in some cases, a single farm, 
as above stated, has served as a nucleus for the attack. 

The sudden appearance of the beetle is an interesting fact in its 
history. In this latitude it usually appears about the second week in 
June. Mr. Lowell, in his account above cited, states that on the 1st 
of June, at eight o’clock in the morning, he gathered a mess of pease, 
and not a beetle was seen on the vines. Two hours later the vines were 
literally overrun with beetles of both sexes, most of which were paired. 
Three hours thereafter, thousands were observed on some rows of beans. 
These were all killed, and returning to the pease, they were as full as 
before. Young cherry-trees were attacked and stripped of their leaves 
in twelve hours. After feeding for about a month, the beetles disap- 
peared almost as suddenly as they came. 


Its Natural History. 

The sexual instinct is very strongly developed in this species, for 
whenever several of the beetles are found in company, they occur 
paired. They mate almost as soon as they emerge from the ground, and 
the males die a few days thereafter. The female, according to Fitch, 
when ready to deposit her eggs, enters the ground for the purpose, to 
a depth of from one to four inches, where she places about thirty eggs. 
The eggs hatch in about twenty days, and the young larve produced 
from them feed on such tender roots as are accessible to them. They 
attain maturity in the autumn. Late in autumn, they descend beyond 
the reach of frosts, where they remain through the winter in a torpid 
state, and in the spring burrow upward to near the surface, and mould 
an oval cell by the pressure of their body, within which, in the month 
of May, they transform to the pupal state. During the early part of 
June, the thin pupa skin is rent, and the perfect insect digs its way out 
of the ground. 


Remedies and Preventives. 

Hand-picking and jarring.— As with most of the beetles whose 
egg and larva and pupa are concealed beneath the ground, very little, 
if any thing, can be done to destroy this species in these stages, and it 
is scarcely vulnerable except in its last and perfect stage. So far as we 
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know, the insect enjoys an immunity from parasitic attack, and its de- 
struction, therefore, when in excessive numbers, is left to human 
agency. The most efficient means to control its depredations thus far 
found, is collecting by hand and killing. When they infest rose- 
bushes, or other low-growing plants and grape-vines, they can easily 
be collected in a large tin pan containing some kerosene oil. From 
fruit-trees, they may be brought down by sudden jars of the trunk or 
separate branches, upon sheets spread underneath. This may best be 
done in the cooler parts of the day—in the morning and evening — 
when they are less active. They can be killed by crushing, burning or 
scalding with hot water. Under this latter method, they may be util- 
ized to acertain extent by feeding to poultry. The injuries which 
have been reported to poultry fed upon them is doubtless owing to their 
having been eaten in their living state, and the irritation consequent 
on the active movements of theirstrongly spined legs. 

The beetles should be gathered daily during the continuance of their 
abundance. Dr. Lowell, previously cited, collected them every morn- 
ing for about a week, and from a quarter of an acre destroyed, on a 
moderate estimate, a hundred thousand. 

Plaster and Tansy applications.— Plaster thrown upon grape-vines 
when wet with dew is said to make the leaves unpalatable to them 
and drive them away. A correspondent of the Country Gentleman 
states that he has had good results from syringing his vines with water 
in which tansy has been boiled. The application of soap-suds and 
tobacco-water has not proved of service. 

Protection by netting.— Where it is desirable to preserve a few vines 
or plants from attack, it has been accomplished, in some instances, by 
inclosing them in millinet or some close netting. The above, however, 
are simply palliatives, and there is scarcely a doubt but that the proper 
method to combat this, at times one of the greatest scourges of our 
gardens and nurseries, is to collect and destroy them. 


Euphoria Inda (Linn.). 


The Indian Cetonia. 
(Ord. COLEOPTERA : Fam. SCARABAEIDZ.) 

Scarabeus Indus Linn : Syst. Nat., Ed. x, i, 1758, p. 352; Mus. Ulrice, 1764, p. 
27; Syst. Nat., Ed. xii, ii, 1767, p. 556, no. 71. 

Trichius Inda FaBR: Syst. Ent., 1775, p. 40, no. 2; Sp. Ins., 1781, i, p. 48, no. 2; 
Mant. Ins., 1787, i, p. 25, no. 8; Syst. Eleuth., 1801, ii, p. 132, no. 6. 

Cetonia Inda OLtvIER: in Encyc. Method.—Hist. Nat.—Ins., v, 1789, p. 421, 
pl. 160, f. 13. 

Cetonia barbata SAY: in Journ. Acad. Nat. Sci. Phila., iii, 1824, p. 239. 

Cetonia Marylandica Frouuicn. Cetonia brunnea DEJEAN. 

Cetonia Inda Harris: Rept. Ins. Mass., 1841, p. 836; Treat. Ins. N. Eng., 1852, p. 
35; Ins. Inj. Veg., 1862, p. 40, f. 17 (description and habits). 
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Erirhipis Inda BoRMEIsTER : Handb. Entomol., iii, 1842, p. 389. 

Cetonia Inda. Emmons: Nat. Hist. N. Y.— Agricul, v, 1854, p. 79, pl. 12, f. 6. 

Euryomia (Erirhipis) Inda. GLOVER: in Rept. Commis. Agricul. for 1868, p. 90, 
f. 84 (habits, etc.). 

Euryomia Inda. PacKaRD: Guide Study Ins., 1869, p. 457 (mention). 

Euphoria Inda GEMMINGER et HAROLD ; Catalog. Coleop., 1869. 

Euryomia Inda. Crorcw : Ch. List Coleop, Amer., 1878, p. 62, no. 3646. 

Euryomia Inda. LEBARon : Fourth Ann. Rept. Ins. I1., 1874, p. 91 (mention). 

Euryomia Inda, THomas: Sixth Ann. Rept. Ins. Ill. [1877], p. 108 (description, 
habits, ete.). 

Euryomia Inda. LINTNER: in Count. Gent., xlii, 1877, p. 585(Cetonia) ; in 38th 
Ann Rept. N. Y. St. Agricul. Soc. for 1878, pp. 67-69; Separate, as Rept. 
Inj. Ins. for 1878, (1880), pp. 10-12 (habits, description, etc.). 

Euryomia Inda. RIey : in Ann, Rept. Commis. Agricul. for 1878, (1879), p. 208, 
(attacking corn); Separate, as Rept. of Entomologist for 1878, p. 4. 

Euphoria Inda. AUSTIN: Supp. Ch. List Coleop. Amer., 1880, p. 26 (generic 
change). 

Euryomia Inda, SAUNDERS: in Canad. Entomol., xiii, 1881, p. 1, f. 1; in Ann. 
Rept. Ent. Soc. Ontario for 1881, p. 19, f. 3 (brief notice). 

For many of the years of the early growth of entomological science 
m our country, this species was known under the name by which it was 
first brought to popular notice in the successive editions of Dr. Harris’ 
valuable Report on the Insects of Massachusetts, viz., Cetonia Inda, 
and the common name applied to it at the time —the ‘‘ Indian 
Cetonia.” Although no longer retainedin the genus Cefonia,— having 
since held place in several genera, — and as it may still be subjected to 
farther change — there seems to be no good reason why the first 
popular name applied to it should not be continued. 


Alarm Excited by “a New Corn-bug.” 

From various sections of the State of New York and from New Eng- 
land, complaints were made, during the autumn of 1878, of an insect 
which was proving very injurious to standing corn, by burrowing be- 
neath the husks and feeding upon the kernels. All the accounts con- 
curred in the statement that it had never before been known to prey 
upon corn. The following notice of it is extracted from a New Haven, 
Conn., paper of September 7th, 1878 :— 


‘«« The Corn-bug.—The corn-fields of the interior of the State are suf- 
fering from a brown-colored, six-legged bug, having a broad body and 
a small head, which starts at the tipsof the earsand works through to 
the butt, devouring the kernels. Meriden and Burlington report the 
ravages of the pest. A correspondent from the latter place says: 
‘Fields of corn are ruined almost in a single day.’ A gentleman, of 
Woodbridge, picked twenty of the bugs off two ears of corn, August 
30th. ‘The general impression among farmers is, that this pest will 
prove more disastrous than the potato-bug.” 


From examples received by me, it proved to be no new insect, but 
30 
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one that had long been known to science, and familiar to all entomol- 
ogists under the old name of Cetonia Inda. 


Habits of Associated Species. 


The Cetonians, as the associated species have been called, belong to 
the Lamellicornes, in company with the Rose-bug and May-beetle. 
They are pre-eminently flower-beetles, their mouth-organs being pro- 
vided with a brush of hairs with which to collect the pollen of the 
flowers that they frequent, as those of the golden-rod (Solidago), et cet. 
They are diurnal in their habits, flying actively about, with a loud 
humming noise like that of bees, in the warm and bright sunshine. 

They appear abroad very early in the year, and I have captured ex- 
amples sporting in sunny places in the woods while large bodies of 
snow were to be found elsewhere. Professor Forbes, of Normal, Il., 
has found the species in the stomach of blue-birds (Sialia sialis L.), 
shot at Normal, in the month of March. 

The Cetonians were formerly arranged in the family of Cetoniade, 
but later they have been placed by Dr. LeConte in the family of 
Scarabeide, and in the subfamily Pleuwrostictt (from the position of 
the abdominal spiracles), in which they constitute the tribe Cefoniini. 


Description of the Indian Cetonia. 


Thirty-one species of this tribe are known to North America, of which 
the (©. Jnda, or as it has been designated since the latest authoritative 
subdivision of the old genus of Cetonia — Euphoria Inda, is our most 
common species. It is a thick-bodied insect, measuring about six- 
tenths of an inch in length, by nearly four-tenths broad. Its appear- 
ance is shown in Fig. 69. Harris describes it 
as having ‘a broad body, very obtuse behind, 
with a triangular thorax, and a little wedge- 
shaped piece on each side between the hinder 
angles of the thorax and shoulders of the 
wing-covers ; the latter, taken together, form 
an oblong square, but are somewhat notched 
or widely scalloped on the middle of the outer 
edges. The head and thorax are dark cop- 
per-brown or almost black, and thickly covered 
with short, greenish-yellow hairs; the wing- 
cases are light yellowish-brown, but change- 
ar ee oar Ceton’ able with pearly and metallic tints, and spat- 
size; a, 6, c, enlargements of tered with numerous, irregular, black spots ; 
esonlee. ae leg, and pos- +14 underside of the body, which is very hairy, 
is of a black color, with the edges of the wings and the legs dull red.” 











* American Entomologist, iii, 1880, p. 216. 


THE INDIAN CETONIA: ITS INJURIES TO CORN. 239d: 


Surprise at its Appearance as a Corn Depredator. 

That one of our flower-beetles should present itself to our notice as 
a corn-pest has excited no little surprise among entomologists. Its 
habit of frequenting sap-trees in the spring to partake of the sap has 
long been known, and it is charged with the crime of occasionally 
burrowing into ripe peaches to feed upon the sweet and luscious pulp.* 
An entomological correspondent of the New Haven paper from which we 
have quoted above, Mr. H. F. Bassett, questions the statements made that 
this insect is the author of the injuries credited to it, and says: “It 
would be just like it to prowl around and in ears of corn that some 
bird‘or beast had meddled with, but to strip the husks off and gnaw 
the cobs would be quite beyond the power of any flower-eating beetle 
known to me, their mouth not being fitted for hard or difficult work.” 


Earlier Notices of its Injuries to Corn. 


The above-mentioned writer also states that he had looked over a 
large portion of our economic entomological literature, consisting of 
the New York reports of Dr. Fitch and the Missouri reports of Riley, 
the reports of the Canadian Entomological Society, and the volumes 
of the American Entomologist, without finding any reference to this 
species as particularly destructive to any thing but sweet, juicy fruits. 
Upon further search of our writers, I find that he had overlooked a 
statement made by Dr. LeBaron, formerly State Entomologist of Illi- 
nois, in his Fourth Annual Report (1874), where in a brief reference 
to H. Inda, he has written of it: “It is sometimes troublesome by 
burrowing into ripe fruit, and also by feeding upon sweet corn in the 
milk.” Dr. Harris states that about the middle of September, it may 
de found in great numbers on corn-stalks, feeding upon the sweet sap; 
and Mr. Glover has seen it in the South, feeding on the exuding sap 
of cotton-bolls. 


Its Attack Probably Foliows Previous Injury. 


The idea advanced by Mr. Bassett, above quoted, that this insect is 
not alone answerable for the injury to the corn, finds support in a com- 
munication to the Cowntry Gentleman of January 16, 1879, from a 
correspondent at Flushing, New York, which at the same time adds 
another count to the formidable bill of indictment against that notori- 
ous avian pest—the English sparrow! The correspondent writes: 
**T had fifty or sixty hills of corn planted in my garden, which came 
up and thrived wonderfully, and we found it deliciously sweet; so did 
the English sparrows. For a considerable time we found, after it was 





*Dr. Harris states that he has taken a dozen of them from asingle peach, into which they 
had burrowed so that nothing but the naked tip of their hind-body could be seen; and not 
@ ripe peach remained unbitten by them on the tree. 


236 FIRST ANNUAL REPORT OF THE STATE ENTOMOLOGIST. 


fully ripe, many ears were eaten for five or six inches from the top, 
ard upon examining the places closely, I found one or two bugs in 
each one about the size of the Colorado-bug, with a mottled back 
something like in color to a tortoise shell, with considerable hair on 
the underside and legs, which I picked off and destroyed. This I fol- 
lowed up for three or four days, but one morning, going to the corn 
earlier than usual, I saw on one ear seven of the sparrows making a 
new opening where there was none before. Of course, here was the 
solution. After I had put a coat, pantaloons and hat on some sticks 
nailed together and stood it up in the middle of the corn, I had no 
more trouble with them. I supposed that the bugs did the mischief, 
but they had only entered where the birds had made an opening.” 


It is quite probable that the season (summer of 1878) was one in 
which the species occurred in unusual abundance, and its ordinary 
food not being met with in sufficient quantity to supply the wants of 
such a host, it was led to resort to the juices of the tender corn, as an 
exceptional article of food.* The excitement created by the advent 
of the new corn insect in several localities from which examples were 
received, was allayed by the assurance which we were able to give, that 
its large numbers at this time would not probably be followed by an 
increased or even an equal number the next year, it being well known 
to entomologists, that a year noted for the abundance of some particu- 
lar species of insect may be followed by many when the same insect 
will be rarely met with. 


Time of its Appearance, 


Dr. Harris’ statement that this insect has its second brood about the 
middle of September, in Massachusetts, may need some modification. 
Examples of this brood were found as early as the middle of August, 
near Bridgeport, Conn. Mr. Bassett records its having been seen by 
him feeding on the sap which flows from certain woody galls on oak 
trees. The intense bitterness or acidity of most galls would seem to 
be very unlike the sweets for which it manifests so great partiality. 

Mr. Bland, in a communication to the Entomological Society of 
Philadelphia (Proc. #. S. Ph., i, 1864, p. 42), reports finding the 
species on the 25th of August, in Camden county, N. J., abundant on 
Vernonia Noveboracensts. . 

Another species of this genus, the Huphoria melancholica Gory, of 
which a figure is given in the American Entomologist, vol. ii, p. 61, 








*Its abundance at this time is recorded by the Entomologist of the Department of Agri- 
culture, in his résumé of the correspondence of the Department for the year 1878, as fol- 
lows: ‘‘One of the commonest flower-beetles (Zuryomia inda) has been received from 
several correspondents as attacking green corn —a habit which the species was not before 
known to possess, and which has, beyond much doubt, been recently acquired.” 
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fig. 39, is frequently found in I]linois, boring into apples, and is repre- 
sented as fond of eating into the flowers and fruits of a variety of 
plants. 

Other Injuries by the Insect, 

Professor H. Osborn, of the State Agricultural College of Iowa, in 
his Entomological Report for 1879, made to the State Horticultural 
Society (pp. 85-107), records a habit reported to him as recently ob- 
served in this beetle, which has not been previously recorded, and 
which will require verification before it can be accepted. The beetle 
had been sent to him, with the statement that it had done much 
damage to apple-trees by gnawing off the bark, and that one tree had 
been entirely ruined. The portion of the branch which accompanied 
the beetle was so badly damaged as to resemble the girdling done by 
rabbits and mice. 

As we cannot accept the tearing open of the husks of the corn to 
reach the tender kernels, by this flower-beetle, for like reasons it seems 
far more probable, that the above injuries to the apple-trees had been 
committed by some other depredator, and that the beetle found upon 
the wounds had merely been drawn thither to feed upon the oozing 
sap. 

From the known habits of allied Cetonians, this species is, in all 
probability, injurious in its grub or larval state to the roots of many 
of our cultivated plants, but as its history has not as yet been worked 
out, we remain ignorant of the nature and extent of its injuries. <A 
species nearly related to it, Allorhina nitida Linn., has been noticed at 
times as quiteinjurious to strawberries,* after the habit of the green 
rose-chafer, Cetonia awrata, of Europe,t and there is little doubt but 
that #. Inda will be hereafter found attacking the same plant. Al- 
though Curtis distinctly states that C. awrata, in its grub state, lives 
two or three years under ground, feeding on the roots of grass and 
various plants and breeding amongst strawberry beds, yet it is questioned 
by some of our writers whether injuries of serious amount are commit- 
ted by these insects in their larval stage. The belief seems to be gaining 
ground that their food consists mainly of decaying vegetable matter. 
Dr. Thomas is of the opinion that Z. nda breeds in decayed wood, as 
the beetles may often be seen flying over chip-yards as if in search of 
a place to deposit their eggs. t 

A Grass-feeding Larva of an Allied Species, 

In corroboration of their grass-feeding habits, we have the interest- 

ing account given us by Mr. L. O. Howard,§ of the remarkable occur- 





* American Entomologist, i, 1869, p. 246. 
+Curtis’ Farm Jnsects, 1861, p. 107. 
+Fourth Ann. Rept. Ins. Jil., 1874, p. 91. 
$Canadian Entomologist, xi, 1879, p. 200. 
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rence of thousands of the larve of the May-beetle, Lachnosterna fusca 
Froéhl., observed by him, on one occasion, on the stone pavements ad- 
jacent to the Capitol Building at Washington; and of the statement made 
to him by the Superintendent of the grounds, that the sweepers of the 
walks would frequently collect as many as a bushel basket full of the 
larve. Professor Riley has informed me that it has been subsequently 
ascertained that the above species was not the May-bug, but the 
Allorhina nitida* ; and, he suggests, that while their larvee must have 
been feeding upon the roots of the grass within the grounds where 
they were found in such excessive numbers, still, as there are always 
many decaying rootlets among all grasses, it is possible that their food 
may, in part, have consisted of these. 

The #. Znda is of serious harm at times in its resort to flowers to 
feed upon the pollen, by its destroying the anthers and thus rendering 
the blossom abortive. 


Preventives and Remedies. 


Guarding corn from attack by birds.— It is but seldom that this 
species occurs so abundantly as to become a serious corn-pest. In 
seasons of unusual abundance, its depredations upon corn could un- 
doubtedly be prevented by guarding against the opening of the corn- 
husks to admit of their entrance. As the first attack upon the corn 
appears, in most cases, to be made by small birds, if these can be kept 
away, the resultant attack of the beetles will be prevented. When they 
have discovered the exposed kernels of corn, and commenced to feed 
upon them, it will then be necessary to collect the beetles by hand and 
destroy Thai, 


Catching the beetles in nets.— When they are attracted to ripe fruits, 
they may easily be discovered in their circling flight around the trees, 
by the loud humming which they produce, when they may be captured 
in nets attached to long handles. 


Hand-picking from flowers.— When they frequent flowers and blos- 
soms to feed upon the pollen, they should always be picked off and 
killed. 

Collecting the larve after heavy rains.— If there is reason to believe 
that the larve are depredating upon the roots of grasses, search should 
be made for them on the surface of the ground after heavy rains, when; 
in the proper season, large numbers may perhaps be collected. This 
method of prevention is educed from Mr. Howard’s observations (Joc. 
cit.), from which it appears to be the habit of A. nitida (and by infer- 
ence, of #. Inda, also) to appear above ground at such times, when 





*Mr. Howard also makes the correction in the Canadian Entomologist, xiv, 1882, p. 240, 
aud states that the error was shown by rearing the laryz to the perfect state. 
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near maturity. ‘The date of the remarkable appearance of A. nitida 
aut Washington, was September 14th. About the middle of September, 
or somewhat later for more northerly latitudes, would therefore be a 
proper time for searching for these larve. The experiment might also 
be made, when their presence is suspected in grass-plots, of sprinkling 
the ground copiously with water, in the hope that they will pre- 
sent themselves above ground in response to the invitation. 


Crioceris asparagi (Linn. 


The Asparagus Beetle. 
(Ord. COLEOPTERA: Fam. CHRYSOMELIDA:.) 


LINN&US: Faun. Suec.,1796, Ed. i, p. 151; Ed. ii, p. 172; Syst. Ent., p. 601, no. 112 

WEstTWOOD: Introduc. Mod. Class. Ins., i, 1839, p. 374, f. 45, nos. 15-18 (figs. of 
eggs, larva and imago). 

Kouuar: Ins, Inj. Garden, etc., 1840, p.140 (general description of larva and imago - 

Curtis: Farm Insects, 1860, p. 807 (mention). 

Fircn : in Count, Gent., xx, 1862, pp. 81, 82 (discovery, transformations, etc.); in 
Trans. N. Y. St. Agricul. Soc., xxii, 1868, pp. 659-668 (introduction, dis- 
tribution, life history, etc.); Sixth-Ninth Repts. Ins. N. Y., 1865, pp. 
177-185 (same, and figures from Westwood). 

GLOVER ; in Rept. Commis. Agricul. for 1865, p. 91 (importation). 

WisH.-RIL.: in Amer. Entomol., i, 1868, pp. 114, 115, f, 94 (history, and figures 
from Westwood). 

PacKARD : Guide Study Ins., 1869, p. 502 (notice of introduction); in Ninth Rept. 
G.-G. Surv. Terr., 1877, p. 764 (brief notice). 

DopGeE : in Rept. Commis. Agricul. for 1870, p. 513 (damages). 

——.. in Count. Gent., xxxvii, 1872, p. 520, ¢. 3; Id., xlvi, 1881, p. 891, c. 1 
(remedies). 

CrotcH: Check List Coleop. Amer., 1873, p. 94, no. 5558. 

THoMAS: Fourth Rept. Ins, Ill., 1874, p. 165 (mention); Sixth Rept. do., [1877], p. 
158 (description and remedy). 

FULLER: in Count. Gent., xli, 1876, p. 683; Id., xliv, 1879, pp.743, 791; in Amer. 
Entomol., iii, 1880, pp. 3-5 (lime remedy). 

OrmeERop ; Rept. Inj. Ins. for 1877, (1878), p. 17 (remedy); Manual of Inj. Ins., 
[1881], pp. 1-8 (description, remedies and figures). 

Comstock: in Rept. Commis. Agricul. for 1879, (1880), p. 216-218, pl. 3, f. 4 
(notes and original figures). 

LINTNER : in Count. Gent., xlvi, 1881, p. 248 (history, description, habits and 
remedies). _ 


This beetle seems steadily to be extending its depredations to new 
localities, as complaints are being made from time to time, of its first 
appearance in different places, and information is solicited of its habits 
and the means of destroying it. It is fortunate, in view of its de- 
structiveness, that its progress, unlike that of another member of its 
family — the Colorado potato-beetle — is quite slow, and that it as yet 
gives no manifestation of its distribution throughout the United States, 
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During the early years of its operations in this country, it was esti- 
mated that its rate of distribution would be about twenty miles a year. 
This rate of progress, however, has not been sustained. About twenty- 
five years have passed since its introduction, and during that time, it 
has not extended to any great distance from the sea-coast, where most 
of our larger asparagus plantations occur. As yet, we only hear of its 
serious injuries from Long Island, the vicinity of New York city, New 
Jersey, Eastern Pennsylvania and Southern Connecticut. It doubtless 
exists beyond these limits, but I find no published statements of its 
presence elsewhere. We have not yet observed it in the vicinity of 
Albany. 


Its Introduction into the United States, 


The asparagus beetle is one of the many injurious insects which have 
been brought to this country from Europe, and it is among the latest 
imported. It is not known how long it had existed in Europe, or 
where it originated, but there is reason to believe that for several cent- 
uries it had no general distribution. Asparagus had been cultivated in 
Europe from a very early date — at least 60 years before the Christian 
Era. It was held in much favor by the Greeks, and the Romans must 
have acquired great skill in its production, for according to Pliny, 
three shoots of that grown at Ravenna weighed a pound. Linneus 
states (loc. cit.), that the gardeners believe that the -beetle was 
imported from Russia, but that it was never known as obnoxious there. 
Fr. Th. Keppen, in his Odnozious Insects of Russia, p. 273, 1880, 
states that Criocerts asparagi is sometimes common in Russia and the 
Caucasus, but never proves obnoxious. 

In this country it was first noticed at Astoria, near the western end 
of Long Island, in the year 1859, the same year in which the first 
specimen of the imported cabbage-butterfly (Pieris rapw) was cap- 
tured by Mr. Couper, within the city limits of Quebec. The actual 
importation of the two species was probably three or four years earlier, 
in 1856 or 1857. Mr. Ulke is reported to have taken some specimens 
of the beetle in or near the city of New York as early as the year 1858 
or 1859. 


Its Spread Throughout Long Island. 


In 1860 it proved moderately destructive at Astoria, increasing its 
injuries the following year, and the third year, destroying the grown 
plants to the extent of killing the roots and necessitating the plowing 
up of the beds. 

In 1862, it had spread as a serious pest over all the asparagus plan- 
tations of Queens county, Long Island. The attention of Dr. Fitch 
was called to the invasion. He visited the locality for the purpose of 
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investigating the habits of the insect, and from the careful observations 
made, gave a very interesting paper upon it, embracing also the history 
and culture of the asparagus plant, in his Highth Annual Report on 
the Insects of New York, published in the Transuctions of the State 
Agricultural Society, vol. xxii, 1863. A previous publication, describ- 
‘ing the insect in its different stages, had been made by Dr. Fitch, at a 
somewhat earlier date, in the Country Gentleman, as above cited. In 
this year it had already spread along the north shore of Long Island for 
a distance of forty miles. It threatened to ruin every plantation in 
Queens county, at a prospective Joss estimated at $50,000 annually. 


A Parasitic Attack, 

In the year 1863, when to all appearance the cultivation of aspara- 
gus was arrested, relief came through the attack of ‘‘a small, shining- 
black parasitic fly,” belonging to the family of Chalcidide or Procto- 
trupide, which is supposed to have laid its eggs in the eggs of the 
asparagus beetle or in the larva, and by the destruction of large num- 
bers of them, materially to have checked the depredations of the in- 
sect (American Entomologist, i, 115). I do not find any particular ac- 
count of this valuable parasite, which seems, very strangely, not to 
have received scientific attention. 


Its Extension into New Jersey. 

For some following years, less was heard of these injuries on Long 
Island, which may in great part have resulted from an experience 
gained in methods for their prevention.* In the year 1868 it was no- 
ticed in New Jersey, where it has since 
proved very destructive. In the second 
year of its operations at Burlington, N. J., 
one-fourth of the asparagus crop was de- 
stroyed ; in several instances, entire beds 
were ruined in the third year of the attack. 
It has also been very destructive in Essex 
county, in the same State. The present 

Fic. 70.—The Asparagus beetle, year complaints have reached me, from 
CRIOCERIS ASPARAGI, its eggs and 7, - 
larva in natural size: also, the Camden, N.J., of the great difficulty en- 
pee aeee Ca po Mien countered in efforts to check the increase 

(Country Gentleman, for April 14,1881). 


Its Description. 
The egg.— The eggs of the beetle are of the size and form shown at 
the middle of Fig. 70. At the right, they are given in enlargement. 





*In 1878, it was reported as very serious in Suffolk county, in the vicinity of Quogue, 
near the eastern end of Long Island ( Report of the Entomologist of the Departinent of Agri- 
culture for the year 1878, p. 3). 
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Their color is blackish-brown. They are placed on end on the young 
plant, usually in rows of from two to seven. When the plants are 
grown, the eggs are deposited on the leaves near the end of the 
delicate branches. 


The larva.— The young larva and the mature form are represented ° 
upon the upper portion of the stem, and on the left in the figure, it is 
given enlarged. Its greatest length is about one-fourth of an inch. 
“It is of an obscure olive or dull ash-gray color, often with a blackish 
stripe along the middle of the back. It is soft and of a flesh-like con- 
sistency, about three times as long as thick, thickest back of the mid- 
dle, with the body much wrinkled transversely. The head is black 
and shining, and the neck, which ‘is thicker than the head, has two 
shining black spots above. ‘Three pairs of legs are placed anteriorly 
upon the breast, and are of the same shining black color with the head. 
As will be seen when it is crawling, the larva clings also with the tip 
end of the body; and all along its under side may then be seen two 
rows of small tubercles, slightly projecting from the surface, which 
serve as prolegs in addition to the tip of its body. Above these tuber- 
cles on each side is a row of elevated shining dots like warts, above 
which the breathing pores appear like a row of minute black dots.” 
( Fitch.) 


The beetle.-— The beetle is a very pretty insect in its trim form, con- 
trasting colors of yellow, red and shining-black, and its conspicuous 
ornamentation. Its average length is a little less than one-fourth of 
an inch. The head is black, with the first three 
joints of the short antennz smaller and differently 
colored from the remainder. The finely punctured 
thorax is tawny-red, marked more or less dis- 
tinctly on its crown with two black spots. The 
wing-covers are punctured in rows, and usually ap- 
pear of a lemon color, broken into three spots on 
each, as in the accompanying figure, by a black 
stripe along their junction, a black transverse 
band a little behind their middle, and an inter- 
rupted one near their tips. Outwardly the wing 
covers are bordered with orange. ‘The body be- 
| Ve) i\\ neath and the legs are shining black, the latter 

a (| \ sometimes showing a yellowish band upon them. 
Fic. 71.—The Aspara- Examples having the wing-covers marked as above, 
gus beetle (the ‘“cross- gyooest the representation of a black cross upon 
bearer’? form), its larva, 55 : ae 4 
anditseggsuponayoung the back, for which reason it is sometimes known 
ea in England as the “cross-bearer.” 
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In some of the beetles, the wing-covers may be described as blue- 
black, with an orange margin on the sides and at the tip, and above 
with six small yellow spots. Fig. 72 from p 
examples in my collection, received from a 
market in New York city, is the variety 
which Dr. Fitch seems to have had before him 
for his careful description. ‘‘ Along the 
middle of each wing-cover is a row of three 
lemon-yellow spots. The anterior one of 
these is placed upon the base of the wing 
cover, and is usually egg-shaped with its 
pointed end directed backward. The middle 
spot is placed at a third of the distance from eee fe ee ea 
the base to the tip of the wing-cover. It is enlarged about six diameters, 

i : with further enlargement of an- 
transverse, being a third more broad than tenna and front tarsus. 
long, and is thicker toward its inner end, which terminates at the 
third row of punctures from the suture, its opposite or outer end be- 
ing confluent with the orange border. The hind spot is placed nearer 
to the middle spot than to the widened orange tip of the wing-cover. 
It is similar in most respects to the middle spot, but is frequently 
smaller and placed somewhat obliquely, its inner end inclining back- 
ward, and its outer end uniting with the orange border by a narrow 
neck.” 

The above variety would hardly be recognized as identical with the 
form usually figured. The elytral spots have been described in general 
terms as very variable in shape and size. Fitch notes their great 
variation. I[t is interesting to find that such marked variation in in- 
dividuals can co-exist with such permanency of feature, that the pat- 
tern so minutely described by Dr. Fitch is exactly that shown by the 
example figured from my collection. 


« 





Its Family Relations. 


The family of Chrysomelidew, to which the asparagus beetle belongs, 
is a very extensive one, and is estimated by Dr. Packard to contain 
from 8,000 to 10,000 species.* The Crotch Check List records the 
names of nearly 500 North American species. In appearance, these 
insects are of rather small size, oval or oblong in form, often quite con- 
vex above, with prominent eyes, short antenne, a narrow cylindrical 
thorax generally, and often with the hind thighs much thickened. The 
family was formerly more restricted than at present — Westwood and 
others recognizing distinct families of Criocerid@, Cassidide and 
Galerucide, which more recently, together with other groups, which 


* Guide to the Study of Insects, 1869, p. 501. 
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had been regarded as of family value, have been united by Dr. Le 
Conte, Dr. Horn, and others, as the Chrysomelide, with ten sub- 
families, of which the Criocerides form one. Many of the members of 
this family as now constituted, are very destructive to our crops and 
especially to the products of the garden, in both their larval and _per- 
fect stages, by feeding on the leaves; the larvee of some destroy plants 
by boring into the roots. We may cite as familiarly known represen- 
tatives, the three-lined leaf-beetle, Lema trilineata (Oliv.); the striped 
cucumber beetle, Diabrotica vittata (Fabr.); the cucumber flea-beetle, 
Epitric cucumeris (Harris); the grape-vine flea-beetle, Graptodera 
chalybea (Ill.); the turnip flea-beetle, Phyllotreta striolata (Fabr.) ; 
end the Colorado potato-beetle, Doryphora 10-lineata (Say). 


Recent Introduction of another Asparagus Beetle. 


The (. asparagi has for a long time remained the only representa- 
tive of the genus Crioceris, in the United States. Recently, however, 
a second species has been introduced, which, it is feared, may prove 
more injurious to asparagus than its naturalized congenor. We quote 
from the American Naturalist, for February, 1883 :— é 


“ Mr. Otto Lugger, of Baltimore, Md., has already recorded the re- 
cent introduction from Europe of a second asparagus beetle, the Crio- 
ceris 12—-punctata Linn., which in Europe occurs commonly wherever 
asparagus is cultivated, without, however, doing serious injury. Mr. 
Luggar found it first in the summer of 1881, near Baltimore, in small 
numbers and quite local, but it has recently proved even more trouble- 
some than C. asparagi. From the latter species this new enemy 
may at once be distinguished by its less elongate form, and by the 
bright orange-red of the upper surface, each elytron being marked 
with six small black dots.” 

Miss Ormerod remarks of this species that it is seldom found in 
England. 


Natural History. 


The history of C. asparagi is, in brief, as follows: The beetles des- 
tined to continue the species, survive the winter in dry, sheltered 
places, as beneath bark, in crevices of wood, and under the clapboards 
of buildings. Simultaneously with the appearance of the asparagus 
shoots in early spring, they emerge from their winter quarters, and com- 
mence to feed upon the tips of the plants. The sexes pair, and the fe- 
male deposits her eggs upon any portion of the exposed shoots. The eggs 
hatch in an average period of eight days. The larve eat voraciously 
and grow rapidly, so that they complete their growth in about twelve 
days. They then leave the plants and enter the earth for a short dis- 
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tance or merely conceal themselves beneath dead leaves or other ma- 
terial on the surface. Constructing a slight cocoon, they undergo their 
transformation, and remain in their pupal state for about ten days. 
Thirty days complete the cycle from the egg to the perfect insect. Al- 
most as soon as the beetles emerge, they pair, as the sexual instinct is 
strongly developed in them, as is shown in the frequency in which they 
come under our observation mated. The eggs are then deposited, and 
the beetles continue to feed upon the plants, eating holes into the bark 
of the more tender branches for several days: one was found by Dr. 
Hitch to feed for a fortnight in confinement. A second brood results 
from these, appearing about the first of July, followed by a third, 
probably in August. Hence we have the larve and the beetles with us, 
in their successive broods, through the spring and summer, into Sep- 
tember. 


Remedies and Preventives. 


Hand-picking and beating.— Although this beetle has been known 
for nearly a century in Europe as a serious asparagus pest, yet no other 
remedies for its injuries, until very recently, have been suggested, so 
far as we know, except that given by Kollar, who states that ‘‘ the 
onlv means of destroying these insects is picking off and killing the 
beetles and larve,” and by later writers, to shake them off into a pan of 
water, when they may be crushed under foot, or killed by pouring 
boiling water upon them. ‘These methods would obviously be inef- 
fectual for the destruction of the hosts that concentrate in our large 
plantations of this highly prized esculent on the sea-board, sometimes 
twenty acres in extent, or in the even larger plantations now cultivated 

in England. 


Fowls for hunting then.— The only recommendation that Dr. Fitch, 
at the time of his writing, was able to make, was to turn in a flock of 
fowls and permit them to range over the plantation. They pursue 
with avidity the beetles, which are evidently attractive morsels to them, 
and they do not molest the plants — the asparagus being an exception 
to their fondness for many of the garden vegetables. 


Lime dusting.— Mr. A. 8. Fuller, of Ridgewood, N. J., has furnished 
to the American Entomologist, for January, 1880,a method for destroy- 
ing this pest, which, as it presents the result of his personal experience, 
seems to be all that is needed for the purpose. Shortly after its appear- 
ance on Long Island, it was discovered, according to Mr. Fuller, that 
freshly-slacked lime, scattered over the plants, would instantly kill 





*The largest cultivator in Deptford has eighty acres entirely laid out in asparagus beds. 
— Lib. Entertain. Knowl., Veg. Subst., p. 276. 


246 FIRST ANNUAL REPORT OF THE STATE ENTOMOLOGIST. 


every larva that it touched. ‘The lime may be conveniently applied 
by using an old broom fora duster, or a Paris green sifter. With a 
pail full of dry lime, a man could in a short time dust an acre of as- 
paragus. ‘‘ The lime is best applied in the morning while the dew is 
on, for then a portion will adhere to the plants as well as the grubs, 
and during the day or days following it will be constantly dropping 
down or blowing about among the leaves and branches, thereby mak- 
ing the escape of any of the larve all the more uncertain. * * * 

* * ¥* For the past sixteen years, I have used lime as described, 
upon my asparagus beds, to keep the insect in question in check, and 
it has done tt so effectually that about one application every alternate 
season has been sufficient” (Fuller). Not only is lime cheap and readily 
procurable everywhere, but it is also of benefit to the asparagus roots. 
Tt has also the additional merit as an insecticide, that it can be used 
upon the young plants while they are being cut for market, for the 
destruction of the first brood of larve, while Paris green or London 
purple may not safely be used. 


Cutting away the young seedlings.— The Long Island gardeners have 
found great relief from the excessive ravages of this insect by cutting 
down in the spring at the time when the beetle is ready to deposit its 
eggs, all the young seedlings which are usually selected for oviposition 
as well as for food, and thus forcing the beetles to deposis their eggs 
upon the new shoots. These being cut for market almost daily do not 
permit the eggs to hatch, and by this means, the greater portion of 
what would be the second brood is destroyed. 


Removing the seed-stems.— It has also been recommended to cut 
down all the seed-stems as soon as the asparagus season is over, and to 
repeat the process once or twice during the season, leaving the beds 
bare and smooth. It is difficult to see how this entire destruction of the 
leaves of the plant can fail of proving injurious to it, the action of Jeaves 
being deemed essential to the proper development; yet Mr. H. H. 
Sargent, in a communication to the Gardeners’ Monthly, states that 
the earliest, best, and largest asparagus in his neighborhood was grown 
by this method of treatment, which had been continued for five suc- 
cessive years (Country Gentleman, Aug. 15, 1872). ” 

As, however, the asparagus plant occurs in a wild state along the 
roadsides and in fields and woods upon Long Island, and presumably 
in New Jersey and other localities where it has been for some time 
cultivated, the above method could only serve to alleviate the evil, for 
a sufficient supply of food would thus be furnished the insect for its 
propagation and subsequent colonization upon cultivated tracts. 
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Phytonomus punctatus (labr.). 
The Punctured Clover-leaf Weevil. 


(Ord. COLEOPTERA: Fam, CURCULIONIDZ:.) 

Fasr.: ‘Syst. Ent.,1755, p. 150, no. 119; Sp. Ins., 1781, i, p. 190, no. 166; Mant. 
Ins Sie ts po lldeenOL eel ace 

OutvieER : in Ene. Method., v, 1790, p.541, no. 315 (descript. as Curculio punctatus). 

-Rrwey: in Amer. Nat., xv., 1881, p. 751 (discovery); Id., p. 918 (congeners, habits, 
eggs and larva); Id., xvi, 1882, p. 248 (P. opimus is same) ; in Ann. Rept. 
Dept. Agricul. for 1881, pp. 171-179, pl. 10, f. 1 (life-history, early stages, 
remedies, etc.). 

LINTNER : in Elmira Husbandman for Sept. 14, 1881; in Count. Gent., xlvi, 1881, 
p. 647 (introduction, description, etc. ). 

LE ConTE: in Proc. Amer. Phil. Soc., xv, 1876, p. 124 (Ph. opimus); in Monthly 
Proceed. Ent. Sect. Acad. N. 8. Phila., Oct. 1881, p. xxxvi (identical with 
P. opimus, Lec.). 

This species is a late addition to our list of insect pests. It is an 
European species first described by Goeffrey in 1762, but without 
specific name ; in 1775 it was again described by Fabricius as Curculio 
punctatus, The first public notice of its occurrence in this country 
was given by Professor Riley, in a verbal communication made at the 
meeting of the American Association for the Advancement of Science, 
held at Cincinnati, in August, 1881. While en route to the meeting, 
he had witnessed its operations in Yates county, in this State, where 
it was found feeding upon the leaves of clover, to which it was said to 
be destructive, both the larve and the perfect insects combining in the 
attack. The extent of its depredations or its abundance was not given. 
The interesting fact was stated that this newly-imported European 
beetle had first made its appearance in the locality where the clover- 
root borer, Hylastes trifolii, also introduced from Europe, was dis- 
covered in the autumn of 1878. It was deemed probable that the two 
species were brought over at the same time, but that the former, from 
its less rapid multiplication, had hitherto escaped observation. 

Description of the Beetle. ; 

The beetle measures over four-tenths ofan inchin length, is of an oval 
form, and of a brown color, which is paler over four 
rows of punctures on the sides, and sometimes upon the 
sutural line. The beak is rather short, broad and blunt. 
The thorax is smooth, elevated, traversed by three pale 
lines; both it and the wing-covers are clothed with 
short, yellowish-brown hairs, and upon the ridges of the 
; latter are arranged a number of black scale tufts. The 
Fic. 73.—The Prominent feature of the beetle, giving to it its specific 
unctured clover- name, is the series of close punctures arranged in ten 


eaf weevil, Puy- 


roxomus puncta- deeply impressed lines upon each wing-cover. 
TV s— twice the 
natural size. 
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The Cocoon. 


The singular net-work cocoon constructed by the larva for its trans, 
formations, resembling some of those made by the pepe of 
moths, is shown in Fig. 74 at a, and at ) in enlargement, | 
nearly double its nee size. ‘These peculiar open- 
work cocoons are made, it is believed, by all the species 
of the genus. ‘They are composed of loose threads per- 
mitting the larvaor pupa to beseen through the meshes, 
and, according to Westwood, they are attached to the 
underside of various leaves.* Professor Popene, in his 
List of Kansas Coleoptera,t gives this account of the co- 
coon of an allied species, Phytonomus eximius Lec., 
which is found on leaves of Rumex Brittannica: ‘* The 
pupal stage is passed in a cocoon spun by the larva, on 
the leaf-surface, usually next to a rib. The cocoon is page Copan 
formed of yellow-brown threads, loosely interwoven, so eee eat) qeees 
that the fabric resembles net-work. It is broad oval in Yy*{@ctnatural 


size, andat 0, en- 
outline, The pupa within is very nervous, and twists larged toshow its 
Bs reticulated struc- 
around rapidly when the leaf is touched.” Phytonomus tare, (After Ri- 
comptus (Say) spins a similar cocoon. Be 
These net-work cocoons are not confined to the genus Phytonomus, 
for they are known to be made by Curculio pimpinelle, of Europe, and 
also by Cionus scrophularie (Linn.), according to Westwood, occur- 
ring in both Europe and America. 





Not Previously Known as a Clover-insect, 


In Europe, where the gene is more numerously represented than in 
this country, two species, viz.: P. nigrirostris (Fabr. )»§ and P. meles 
var. trifolii, are recorded by Sune authors as preying upon clover, 
but no mention is made of P. punctatus as attacking that plant. Dr. 
Hagen, as the result of an extended examination, informs me that he 
finds it not mentioned by any writer as injurious, nor any thing re- 
corded of its history or food-plant, and that certainly up to 1871 the 
larva was unknown. In a list of known larvee of Coleoptera published 
by Mr. Rupertsberger, in 1879, among fifteen species of Hypera, un- 
der which genus Phytonomus punctatus was formerly arranged, the 





*Mr. J. A. Osborne has found the cocoons of P. (Hypera) rumicis as often on the upper 
as on the lower side of the leaf ( Hntomologist’s Magazine, 1879, xvi, p. 16). 

+ Transactions of the Kansas Academy of Science, v, 1877, pp. 21-40. 

t+Westwood: Jntroduc. Mod. Classif. Insects, i, 1839, p. 348. Mr. Osborne, however, 
states (Joc. cit. p. 18), that all the cocoons of C. scrophulariew seen by him were close and 
membranous, thick and tough. They are sparsely covered in the middle region with raised 
whitish ‘‘goose-skin”’ points, which appear to be produced by the subsequent filling up of 
small openings left in the original making of the cocoon. 

§Occurs also, although rarely, in the United States, from Canada and Massachusetts west- 
ward to Michigan. (Riley.) 
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species is included, but no citation is given. Dr. Le Conte, whom I ad- 
dressed for information, informs me that having gone nearly over the 
bibliography of the species, he finds no reference to its_habits, except 
that it occurs abundantly in dry, sandy places. The insect, therefore, 
furnishes another illustration of a change in habits, unfortunate to us, 
which has frequently been fond to attend the introduction of Euro- 
pean insects into our country, whereby species, harmless in their na- 
tive home, become injurious here, or if injurious there, are much 
more destructive when brought hither, freed from their former enemies, 
and with new and more fayorable surroundings. 


Its First Notice. 

In the American Naturalist for November, 1881, Professor Riley has 
given an account of the operations of this insect in Yates county. It 
was first noticed in the latter part of April,in small patches in a clover 
field. By the end of July, the entire field had become badly infested, 
and on one portion of about two acres scarcely a whole leaf re- 
mained. Other fields in the vicinity were also attacked. The beetles 
were seldom seen, as they fell from the leaves as they were ap- 
proached, after the habit of many of the Curculionide, and their 
color hardly permitted them to be recognized when on the ground. 
When not feeding, they hid just beneath the surface of the ground. 
During August and September, numerous eggs were laid by the beetles, 
some of them placed externally upon the plants, but the larger propor- 
tion were thrust into the old and hollow stems. <A few of the larve 
which hatched from the eggs upon the plants, were nearly full-grown 
early in October, while those placed within the stalks, seemed, at that- 
time, to be preparing for hibernation. 

Accompanying the above statement of the habits of the insect is the 
following brief description of the egg and of the larva :— 

The egg is elongate-oval, about twice as long as wide, pale yellow, and smooth 
when first laid, but becoming greenish-yellow, and roughened with hexagonal 
depressions before hatching. The average length is 1mm., and in most cases the 
larva has hatched in about one week from the time the egg was laid. The young 
Jarva is pale, witha dark head, but subsequently becomes greenish with a dis- 
tinct whitish medio-dorsal line relieved by darker shades each side. The body is 
deeply wrinkled with prominent substigmatal and ventral swellings, the latter so 
wel] developed and so extensile that they perform the functions of prolegs giv- 
ing the larva its strong resemblance to those of the Tenthredining, and enabling 
it to easily crawl or clasp the edge of a leaf. When at rest it clings sideways and 
in a curved position to the leaf, usually on the underside, grasping the lJeaf-hairs 
between the ventral swellings but especially in the transverse fold of the anus, 
by which it can hold and swing the whole body about as Syrphid larve are known 
todo. The:surface of the body is sparsely beset with short stiff hairs, varying in 
number at different stages of growth. The largest specimen, evidently about full- 
grown, has up to this writing (October 3d), experienced three molts. 
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Still later (Rept. Commis. Agricul., for the years 1881 and 1882), 
Professor Riley has published a detailed account of this insect — of its 
discovery and distribution in this country, its life-history, its natural 
enemies, description of its several stages, etc., to which the reader is 
referred for many interesting particulars. The excellent illustration 
accompanying the same (from which Fig. 74 was taken) is here pre- 
sented (Fig. 75), by permission of the Department of Agriculture, to 


5 





Fic. 75.—The punctured clover-leaf weevil, PHytonomus PuNcTaTUS; a, the egg, en- 
larged, with natural size beside it; 6, 6, 0, 6, the larva at different stages of growth, feed- 
ing; ¢, the young larva; d, itshead from beneath, and e, its jaw, enlarged; 7, the cocoon 
in natural size, and meshes of the same enlarged at 7; 4, the pupa; 2, the beetie in natural 
size; 7, side view of the beetle, and 4, dorsal view of the same, enlarged from accompany- 
ing bair-lines; 2 and mm, foot and antenna of the beetle, enlarged. 


illustrate the earlier stages of the insect, and the character of its dep- 
redations. Its life-history, as presented, may be condensed as fol- 
lows : — 


Life-history of the Species. 


The eggs are deposited during the latter part of summer, by the 
beetles which may be seen in July and August. The larve from them 
appear in September, and changing to pupz in October, emerge as 
beetles in November. Some of them lay their eggs, from which the 
larve hatch and hibernate while quite small, within the old clover 
stems. Others of the beetles hibernate without oviposition, and lay 
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their eggs the following spring. The young larve are seen as early as 
April feeding upon the clover, but it 1s not before the latter part of 
May and in June that they have attained a sufficient size to render 
them very injurious and their depredations noticeable. At first, they 
feed among the folded young leaves or attached to the under side of a 
leaf ; later they fasten to its edge, into which they eat irregular 
patches. The older larve are difficult to observe while feeding, as they 
are quite timid, and drop to the ground when approached. The feed- 
ing is done during the night, the day being passed in concealment 
among the roots and old stalks, or other shelter found upon the sur- 
face of the ground. After they have, with their increase of size, un- 
dergone three moltings, they spin up in their cocoons, placed usually 
alittle beneath the surface of the ground. The larva remains un- 
changed within the cocoon for a few days, when it transforms to a 
pupa. About three weeks later, somewhere about the first of July, 
the beetle emerges. 

From observations made at the Department of Agriculture at Wash- 
ington, upon the insect, in confinement, during the autumn, the several 
periods of its different stages were found to average as follows: The 
egg stage, ten and a half days; first larval stage, nine days; second 
larval stage, eight and one-half days; third larval stage, nine days ; 
fourth larval stage (from third molting to spinning of cocoon), twenty- . 
five days; larva unchanged in cocoon, nine days; pupal state, thirty 
days. The entire time from the egg to the perfect insect, was one hun- 
dred and one days, or about three and one-third months. 

During the summer, with its higher temperature, the development 
is doubtless considerably more rapid, as beetles were observed to 
emerge during the last days of June, from cocoons which had been 
spun about ten days previous. 


Possibly not Lately Imported. 


Very lately, it has been discovered by Dr. Le Conte, that a beetle 
which had been given to him by Dr. Melsheimer, twenty-five or thirty 
years ago, and which he had described in 1876 as Phytonomus opimus, 
is referable to Ph. punctatus, it being a variety in which the wing- 
covers are almost entirely gray — identical with asimilar variety which 
is also associated with the typical form in Europe. <A second one had 
also many years ago been received by Dr. Le Conte, from Canada. We 
give the description of Dz. Le Conte :— 


Robust, black, densely finely punctured, and covered with gray scales, having 
a metallic lustre, sparsely and indistinctly pubescent. Beak one-half longer than 
the head, stout, curved, antennal grooves deep, suddenly flexed downward ; there 
is a small oblique groove each side near the tip, a short nasal furrow, and another 
between the eyes which are trausverse. The funiculus of the antenne has the 
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first joint nearly as long as the second, which is nearly equal to the three follow 
ing united. Prothorax subquadrate, a little wider than long, rounded on the sides 
in front, and feebly constricted ; disc very obsoletely channeled. Elytra much 
wider than the prothorax, one-half wider than long, convex, humeri prominent, 
strie with large shallow punctures, interspaces somewhat convex, first, third and 
fifth a little more prominent. Tibiz not mucronate, not even the front pair. Length 
7.6 mm.; .3 inch, 


One specimen from Pennsylvania given me by Dr. Melsheimer, under the name 
adopted ; another from Canada, 

From the above facts, it would naturally be inferred that the species 
is not, as it was at first believed to be, a recent importation, but had 
simply been overlooked by collectors. But as so many years had passed 
without the eccurrence of a third example, and as all at once it is dis- 
covered so abundant in a certain locality, it has been suggested that 
both the examples may have been obtained as cabinet specimens in ex- 
changes with Europe and have become accidentally introduced among 
American species before they came into Dr. Le Conte’s hands. 


Distribution. 


This destructive beetle has hitherto been recorded, so far as known 
to me, only in Yates county, N. Y., where it was first observed, and 
thence southwardly, into Schuyler county, near Watkins.* But the 
present summer (of 1882+), it has been heard of, in great numbers, in 
Wayne county, N. Y. Under date of July 31st, some insects were 
sent to me for identification, by Mr. George C. Watson, of Clyde, 
which were found to be this clover-weevil. It was stated in the letter 
accompanying them, that when first noticed, the larve and the beetles 
were feeding together, and that entire fields of clover had been de- 
stroyed by them since the removal of the hay-crop. As soon as this 
was removed, the insects ate every young leaf, so that the plants were 
apparently dead. After stripping the clover fields of the second crop, 
they migrated to adjoining wheat-stubble fields that had been seeded 
to clover in the spring, and consumed every bit of clover as they passed 
along. At the time of writing, their numbers appeared to be greatly 
diminished, and for the preceding two weeks, no larve had been ob- 
served. 

The locality of the above attack, Clyde, Wayne county, is forty miles 
north of the locality in Yates county, where the beetle was first ob- 
served, and fifty miles north of the extreme southern point in the State 
which it appears to have reached. In Ontario county, intermediate to 

+The long delay (of more than a year) in the printing of this report has made it desirable 
to incorporate with it, in this and several other instances, items of information not belong- 


ing to the period for which the report is made, but of more value in their present con- 
nection than if postponed for another year. 
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Yates and Wayne counties, its presence is not reported, and it is 
probable that it does not occur there, at least to any noticeable extent, 
for upon examples having been communicated to Mr. Robert J. Swan, 
of Geneva, with an inquiry of their presence, answer was returned that 
they had not been seen by him in the county, nor by Dr. Sturtevent, 
Director of the N. Y. Agricultural Experiment Station, at Geneva. 

Should the insect continue to extend itself over the clover fields of 
Central New York, with the rapidity of multiplication which it has 
shown in the two localities where it has planted itself, it cannot fail of 
proving a very injurious pest. 

A single example of the species was taken by me in Bennington, 
Vermont (five miles beyond the line of Rensselaer county, N. Y.), 
about the middle of August. It was not recognized at the time of its 
capture, nor until some weeks thereafter upon the examination of some 
Coleoptera which had been set aside ; and after this interval the mode 
of its occurrence could not be recalled. It certainly was not found 
upon clover. 


Remedies. 


As the larvee will be found most numerous in the clover fields in the 
month of May, it has been recommended as the best means of lessening 
their injuries, that the clover should be heavily rolled at that time. 
Plowing under badly infested fields at this time would doubtless be 
still more effectual. The species seems to hibernate in the young larvze 
state, and if it should be found practicable to burn the stubble during 
the late autumn or early spring, its numbers would be materially re- 
duced ; or the same result might possibly be attained by thorough 
rolling, if the nature of the surface permitted recourse to this means. 


Sphenophorus seulptilis Ubler. 


The Scuiptured Corn-Curculio. 
(Ord. COLEOPTERA: Fam. CURCULIONIDZ.) 


S. sculptilis UMLER: in Proc. Acad. Nat. Sci. Phila., vii, 1855, p. 416. 

S, venatus (Say), Fircu: in Count. Gent., v. 1855, p. 873, and in Cultivator for 
July, 1855, 3d Ser., iii, p. 221; in Count. Gent., x, 1857, p. 91; and in 
Cultivator, 3d Ser., v, Sept., 1857, p. 273 (an erroneous determination). 

S. venatus. GEDDES: in Trans. N. Y. St. Agricul, Soc. for 1859, xix, 1860, p. * 
331 (determination after Fitch). 

S. zee. WALSH: in Pract. Entumol., ii, 1867, pp. 117, 118. 

S. zee, GLOVER: in Rept. Commis. Agricul. for 1870, (1871), p. 68. 

S. zee. PackKarpD: Inj. Ins. New and Little Known, 1870, pp. 21, 22, pl. 1, f. 11; 
in Hayden's Ninth Ann. Rept. U. 8. G.-G. Surv, Terr., for 1875, (1877), 
pp. 718, 719. 
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S. zee, RiteyY: Third Rept. Ins. Mo., 1871, p. 59, f. 22. 

S.zew. Horn: in Proc. Amer. Philosoph. Soc., xiii, 1878, p. 423, and on p. 424 as 
S. sculptilis. 

S. sculptilis Le CONTE: in Proc. Amer, Philosoph. Soc., xv, 1876, p. 425. 

S. sculptilis, SNow. in Trans. Kans. Acad. Sci., v, 1877, p. 39. 

S. zee. LINTNER: in Count. Gent., xliv, 1879 p. 4389, in 39th Ann. Rept. N. Y, 
St. Agricul. Soc. for 1879, (1880), pp. 46-48, figs. aw b. ¢. 

S. zee. Comstock: in Ann. Rept Commis. Agricul for 1879, (1880), p 248: Id 
for 1880, (1881), pp. 272, 273. 

S. zee. HARRINGTON: in Ann, Rept. Ent. Soc. Ontario for 1880, (1881), p. 56, 
f. 42. 

S. sculptilis. Austin: Supp. to Ch List Coleop. N Amer , 1880, p. 54. no. 9437. 

S. sculptilis. RtLeEy. in Amer. Naturalist, xv, 1881. p. 915; in Rept. Commis. 
Agriculture for 1881 and 1882, (1882), p. 139. 

During the latter part of June, a number of snout-beetles (Curcu- 
lionide) were sent to me from Bordentown, New Jersey, with the 
statement that they were proving a serious annoyance to corn fields in 
that vicinity. Their operations were conducted in secret. being below 
the surface of the ground. Upon removing some of the earth from 
around the young shoots of corn whica were wilting and dying, from 
three to five of the beetles would be found, it was stated, as the cause 
of the injury, clinging to the shoots that they had punctured with 
their beaks, and from which they were extracting the juices. They 
were regarded as a greater evil than the common cut-worms, as they 
continued their ravages later, even until after the middle of June. 


Different Names of the Insect. 


The beetles, upon examination, were found to be a species that had 
been brought to notice several years ago by Mr. B. D. Walsh,* as a 
corn depredator, and under the belief that it was not previously known, 
it was named from its food-plant and described by him in the Practi- 
cal Entomologist, as above cited, as Sphenophorus zee ; but after it had 
been noticed by several writers under this name, as in the above refer- 
ences, it was discovered that it had been previously described by Mr. 
P. R. Uhler, under the name of Sphenophorus sculptils, by which 
designation it is now known. 

Examples of the species are in the collection of the N. Y. State 
Agricultural Society, placed therein and labeled by Dr. Fitch, probably 
about twenty-five years ago, as ‘* Sphenophorus venata —- the hunter 
weevil.” As the examples are unmistakably identical with S. scalptilis, 
their naming must be regarded as an erroneous identification with the 
S. venatus of Say, which Dr. Horn regards as synonymous with S. 
placidus, S. rectus and 8. immunizs. These four forms were all de- 


*Later, examples identical with them and having an earlier history were found by me in 
the State Agricultural Society collection, as mentioned. 
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Or 


scribed at the same time by Say, with S. venatus first in order ; but as 
the insect had been more widely distributed in entomological collec- 
tions as S. placidus, it has been thought best to retain that name for 
the species. It belongs to the same group of Sphenophorus with 8. 
sculptilis, and in some of its varying forms which have given rise to its 
several synonyms, it so closely resembles that species, that the mis- 
taken identification above noticed might easily have been made. 


Description of the Beetle. 


The accompanying figures of the insect, together with the following 
description (mainly from Walsh), will serve for the identification of 
the beetle: Its body 1s long, subcylindrical, about three-tenths of an 

inch in length ; the snout or beak is nearly one- 

third as long as the body, of the thickness of a 
stout horse-hair, quite curved, slightly com- 
pressed, minutely punctured, with the tip seen 
from above dilated slightly and triangular. The 
head 1s black, finely punctured, with a large di- 
lated puncture or a small oval pit between the 

Fig, 76.— The sculptured = : : ; 
corneurculio, SrueNno- eyes. The thorax is subtriangular, having be- 
Pde disnaiidans, peers fore the middle (on the prothorax) a smooth 
Jarged: c, a row of punc* diamond-shaped spot, on each side of which is 
tures additionally enlarged. : : 

another smooth spot of irregular shape, which, 
with two longer diverging spots behind, form an inverted Y on each 
side ; the thorax elsewhere is covered with large punctures. The wing- 
covers are marked with rows of larger punctures placed wide apart in 
the grooves, represented in enlargement atc in Fig.76; on the smooth 
places between the strive isa row of more or less crowded punctures; 
on their base, near the outer edge, is a small, elongate-oval smooth 
spot or tubercle, and a larger one near the tip. On the tip of the ab- 
domen beyond the wing-covers, are two short rows of stiff, fine tawny 
hairs. The legs are black, with the tarsi (feet) reddish-piceous. Be- 
neath, the body is black and polished, and is marked with close 
punctures as large as those of the thorax. 

We have no knowledge of the earlier stages of this insect. 





Earliest Notices of Injuries. 


Under date of May 27, 1855, a gentleman from Solsville, Madison 
county, N. Y., sent to the Country Gentleman for examination and 
rame, specimens of beetles, stating that they were new to him and were 
cemmitting great depredations upon the young corn. ‘Two acres had 
been nearly destroyed in four days) They commenced at the top of 
the stalk or leaf, and ate it to the ground, and sometimes to the ker- 
nel. Often from three to six were found in a hill. 
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Dr. Fitch, to whom the specimens were referred, in a reply sent to 
the Country Gentleman, as above cited, determined them asthe species 
described by Mr. Say, in a tract published at New Harmony, Ind., in 
1831, under the specific name of venatus. Dr. Fitch placed it in the 
genus Sphenophorus of Schénherr, the term, meaning wedge-carrier, 
being drawn from the shape of the body of these insects, like two 
wedges having their heads placed together. His attention had been 
called to the injuries of this insect upon young corn in Washington 
county, N. Y., in the middle of June of the year 1847. Upon exami- 
nation, he found it engaged in its nefarious work in the corn-fields of 
his neighborhood, where he continued to notice its operations until 
into the month of July. It proved to be quite acommon insect in this 
locality, for he had frequently found it around the edges of stones in 
pastures, under the fallen leaves of groves, and among the dirt in 
gardens, from the month of March until July. 

Under date of July 24, 1857, Dr. Fitch communicated to the Country 
Gentleman that a gentleman from Bainbridge, Chenango county, N. 
Y., sent the beetle to him with the following statement :— 


It commences its attack when the blades of corn are only two or three inches 
long, and before they have unrolled, gnawing holes into them which are scarcely 
noticed except upon a particular examination, until after | the leaves are unrolled 
and spread apart, when these holes become very obvious and are then mostly long 
and narrow, having become elongated by the lengthening of the leaf as it grows. 


In a field of seven acres planted May 27th and May 28th, there was 
not a hill that had escaped these insects; and an adjoining field, 
planted a week earlier, was still more seriously injured, whilst a third 
field, planted a week later, wholly escaped them. 

In the Survey of Onondaga county by Mr. George Geddes (Trans. 
N. Y. State Agricul. Soc. for 1859, xix, 1860, pp. 219-352, the follow- 
ing notice of the species occurs (page 331) :— 

A new enemy to young corn has appeared here within a few years, the Spheno- 
phorus venatus of Say, or the Hunter weevil. This insect eats the leaves of the 
young plants, and in some cases it has materially injured the crop. This new 
acquaintance may prove a formidable enemy. 

In 1861, it was again reported from Onondaga county, from the 
town of Skaneateles, in a communication dated July 1st, as follows :— 

For the first time we are having the corn cut off by this ravenous bug. They 
are spreading rapidly, and their destructive propensities are about as marked as 
that of the locust. They first attack the root, girdling it above the seed and up- 
per (lower?) roots. This causes the blade to wilt as if eaten by the cut-worm. 
They then feed on the stalk. 

The above are the only notices that we have found of the beetle at 
this early period. It is strange that although its injuries received the 
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attention of Dr. Fitch, and that two communications, at least, were 
made by him upon it, yet not the slightest reference is made to it in 
any of his Annual Reports. 

It is also worthy of note, that the injuries to corn, as above given, 
differ materially from those published later, and hereafter to be men- 
tioned : in the former, the beetles are said to have eaten large portions 
of the young leaves or to have gnawed holes into them ; in the latter, 
simply to have pierced or punctured the stalks. 


Later Depredations, 


It will be observed that nearly all the injuries from this beetle, and 
especially those that have been the most severe, are recorded from the 
State of New York, and from contiguous territory in its central por- 
tion, viz., in the counties of Ontario, Tioga, Chenango, Madison and 
Onondaga. 

Subsequent to 1861, it seems not to have been observed during the 
ensuing five years. In 1867, some examples were received by Mr. 
Walsh, from Onondaga county, N. Y., where it was “making sad 
havoc with a corn-field, destroying whole fields in some instances.” 
Later in the same year, Mr. Walsh received other specimens from 
Tioga county, N. Y., with the statement that they were depredating 
on young corn, and that the sap flowing from the wounds made by 
them attracted myriads of ants, whence some had erroneously sup- 
posed that they were the authors of the mischief. The beetles were 
noticed upon young corn for the first time, in 1866, when they were 
even more injurious than in 1867, in which year some fields of corn 
near the Susquehanna river were nearly ruined by them. They were 
also quite abundant and destructive at Geneva, Ontario county, N. Y. 
during the above years, having increased to such an extent the second 
year that from six to twelve of the beetles could be taken from each 
hill (Rural New Yorker, June 29, 1867). At Concord, Pa., they were 
reported as destroying young shoots of corn by puncturing them with 
their proboscis. ‘They were found near the top of the ground. Most 
of the corn attacked, died, and that which survived, as the leaves un- 
folded, showed the punctures, which looked like shot-holes (Practical 
Entomologist, ii, 1867, p. 117). 

Dr. Packard (Jnjuriows Insects, etc., for 1870, p. 21), quotes froma 
correspondent in Tioga county, N. Y., under date of June 14, 1869, 
the following :— 

This is the fourth year that they have infested the newly planted corn in this 
vicinity. The enclosed specimens were taken on the 11th instant. I presume 
that they have been in every hill in my field. They pierce the young corn in nu- 
merous places, so that each blade has from one to six or eight holes of the size of 
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a pin, or larger, andI found a number last Friday about an inch under ground, 
hanging to young stalks with much tenacity. When very numerous, every stalk 
is killed, Some fields two or three years ago were wholly destroyed by this insect. 

Subsequently, less has been heard of the ravages of this insect, and 
it is probable that the conditions have not continued so favorable for 
its multiplication. Specimens were sent to me for identification from 
Chesterfield, Essex county, N. Y., under date of May 30, 1879, with 
the statement that they were proving quite injurious to young corn, 
operating in the manner as above stated. 


Geographical Distribution. 


Dr. Packard records its occurrence at Hyannis, Mass., June 25, but 
not as committing serious depredations. It extends westwardly into 
Kansas (Snow). It is common in IIlinois and Missouri, and has been 
received at the Department of Agriculture at Washington, from Florida 
and Alabama (Riley). Walsh gives its habitat as “ Middle States, 
Georgia and Kansas,” and Uhler, in its original description, ‘* Western 
and Southern States.” 


Thought to Live in Decaying Wood. 


Mr. Walsh had often met with the beetle near Rock Island, IIl., in 
company with several other species of the same genus, in decayed logs, 
floating in sloughs, and on one occasion he had found it absolutely 
swarming, in company with five or six other species of the genus, on 
the lake-beach at Chicago, close to the wood piers at the mouth of the 
harbor. From its occurring so abundantly in the above situations and 
from the other localities in the State of New York and elsewhere, 
where its depredations had been reported, nearly all of which were 
near lakes and rivers or other bodies of water, Mr. Walsh felt assured 
that its larve fed on moist wood, situated in places where it was con- 
tinually washed by water, and that its great numbers upon the beach 
at Chicago was explicable by the larve having lived upon the decay- 
ing and moist wood of the large piers in the vicinity. He was “ per- 
suaded that this snout-beetle can only annoy the farmers in such situa- 
tions where there is a large accumulation of decaying drift-wood, etc., 
in wet places, or at all events, a few miles from such situations.” Prof. 
Riley (Third Missouri Report, p. 59) expresses the same opinion, 
based upon his belief that “ the larva breeds in rotting and moist wood.” 

I can see no reason for supposing that the larva of this species should 
so far depart from what is known of the habits of the family, as to feed 
upon decaying wood. Westwood says of the Curculionide, “ these 
insects are entirely herbivorous, some feeding upon ieaves, others upon 
seeds, and some upon the stems of vegetables.” Riley asserts (Third 
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Missouri Report, p. 10), of the members of the same family, ‘‘ with the 
exception of an European species (Anthribus varius) whose larva was 
found by Ratzeburg to destroy bark-lice, they are all vegetarians, the 
larvee inhabiting either the roots, stems, leaves or fruits of plants, and 
the beetles feeding on the same.” 


Wild Grass Probably its Original Food-plant, 


A far more plausible explanation of the presence of the beetles upon 
floating wood in sloughs, swamps, lake-shores and near rivers may be 
offered in the supposition that the natural food of this species, in both 
the larval and perfect stages, is found within the stems of the coarse 
aquatic and swamp grasses that are natural to such localities, and that 
the beetles, upon emerging from their pupation within the grasses, had 
simply gathered upon the timber for convenient resting-places. 

It is quite probable that the original food-plant of S. sculptilis was 
one or more of the following grasses: Indian rice (Zizania aquatica), 
growing on the banks and in the shallows of rivers, and abounding 
in the Cayuga marshes of New York* and banks of the Hudson and 
Susquehanna rivers ; fresh-water cord-grass (Spartina cynosuroides), 
occurring on lake shores and river banks; blue joint-grass (Calama- 
grostis Canadensis), common in wet meadows in Central New York 
and elsewhere ; reed-grass (Phragmites communis), having the same 
habitat and common in the Caynga marshes; and (7ripsacum dacty- 
loides), occurring in the Western States and probably common on the 
shore of Lake Michigan near Chicago, and found elsewhere in the 
West and South on lakes and rivers. 

Although it would seem that the supply of these wild grasses could 
never fail of sufficing for the food of this and other curculios,+ yet 
conditions might exist in certain years and in particular districts, as 
in this State in 1866-1868, when they would not be available for the 
deposit of the eggs and subsequent feeding. For example: It appears 
to be the habit of S. sculptilis to make its attack upon corn just at or 
helow the surface of the ground. If unusual freshets or a very rainy 
spring should flood the marsh, river and lake-shore grasses, the beetle 
would be effectually excluded from its place of egg-deposit, just as the 
peach-tree borer, Ayeria exitiosa Say, is prevented from laying its 
eggs by a mound of earth of a few inches in height placed around the 
base of the tree. Compelled to seek other grasses for oviposition, it 
would naturally be attracted to Indian corn if growing in the vicinity 





*Tioga county, New York, where the depredations of this insect have been unusually 
severe, has the Susquehanna river on its southern border, and the lakes of Central New 
York and these marshes to the northward. 

+Dr. Le Conte informs me that he has found different species associated in feeding on 
the roots of a grass growing in sand hills near the ocean beach. 
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—one of the grasses, and the one which, from the rich nutriment that 
it affords, might be expected to be chosen in preference to all others, 
when selection is to be made. . 


Food-plants of Allied Species. 


The larve of many species of the Curculionide are known to live 
within the stems of growing plants — some within aquatic plants: 
the habitat is so common that the species need not be enumerated in 
illustration. On two occasions, Lizus rubellus Rand., was observed in 
large numbers, in the month of September and later, in a pond in 
Massachusetts, clinging to the flowers and leaves of Polygonum amphi- 
bium, under conditions which rendered it probable that the larve had 
lived in the submerged stems of that plant. Some of the beetles which 
were upon the wing, alighted upon the boat of the narrator of the 
above occurrence, as a resting-place, it may be presumed, in the absence - 
of other floating wood. 


Habits of an Allied Species, 


Of another species of the genus— Lixzus concavus Say, its opera- 
tions upon its food-plant are so much like those of S. sculptilis upon — 
corn, and, we believe, indicative of what is to be hereafter learned of 
the method of egg-deposit of the latter, that we transcribe the ac- 
count :— 

Lizus concavus Say, was found on the rhubarb or pie-plant, at Washington, in 
the act of boring into the stalk of the leaves and depositing its eggs in the holes 
thus made. On examining the plant, many of the leaves were found to be yellow 
and faded. These injured leaves mostly contained eggs, and although no larvee 
were found at the time, it is highly probable that the larva of this insect causes 
considerable injury to the plants thus perforated, as an allied European species, 
Lixus paraplecticus is stated to reside in the stems of Sium or water-parsnip. 
(Glover: Rept. Commis. Agricul. for 1870, p. 71.) 


Sphenophorus Larve Living in Corn. 


Mr. Glover (ibid., p. 68) mentions a Sphenophorus, sent to the 
Agricultural Department several years previous, from South Carolina, 
under the local name of ‘* bill-bug.”” It was not scientifically deter- 
mined, and although a corn depredator, it'is not probable that it was 
this species, for in another notice by him of the ‘‘ bill-bug or corn- 
bug ” in the Report of the Commissioner of Patents for 1854 — Agri- 
culture, p. 67, which undoubtedly is an earlier notice of the same ex- 
amples, the color of the beetle is given as “‘ reddish-brown or reddish- 
black,” which would not apply to S. sculptilis; moreover the figures 
given in plate 4, while approximately representing this species, do not 
show the quite enlarged terminal joints of the antenna which charac- 
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terize it. The gentleman (Senator Evans), sending the beetles to the 
Department at Washington, gave the following statement of them :— 

The perfect insect eats into the stalk of corn, either below or just at the sur- 
face of the ground, where it deposits its egg. After changing into a grub, the 
insect remains in the stalk, devouring the substance, until it transforms into the 
pupa state, which occurs in the same cavity in the stalk occupied by the grub. It 
makes its appearance the following spring in the perfect state, again to deposit its 
eggs at the foot of the young corn plants. These insects destroy the main stem, 
or shoots, thus causing suckers to spring up, Which usually produce no grain, or, 
if any, of very inferior quality to that of the general yield. Swamp lands or low 
grounds are the places most generally attacked. 

Mr. Glover further states that General Fitzpatrick, of Alabama, and 
Colonel Pitchlynn, Chief of the Choctaw nation, both corroborate the 
above statement of the habits of the species, and represent it as very 
destructive in Alabama, and on the Red river, in Arkansas, but that 
the planters have greatly diminished its numbers by pulling up the roots 
of the corn after the crop has been housed, piling them up in heaps 
and burning the whole mass. 

Similar additional testimony of the presence of the curculio larva in 
the stems of corn, is given by Mr. Glover ((bid., p. 68): “A black 
curculio with curiously sculptured thorax, Sphenophorus caryosus 
(Oliv.), was sent from New Jersey, where it was said to be very de- 
structive to young plants of maize in the field. It destroys them by 
piercing the stems, in which the larva lives and feeds,” 


A Species Breeding in Corn, 


If the above statements of the larvae of species of Sphenophorus liv- 
ing within the stalks of corn, from having been made by other than 
entomologists were not entitled to full credence, we have, quite re- 
cently, the unqualified confirmation of the statements, in the testi- 
mony of a skillful entomologist, Mr. L. O. Howard, of the Department 
of Agriculture. One of the larger curculios, Sphenophorus robustus 
Iiorn, was reported as doing considerable injury to corn in South 
Carolina, last year.* Mr. Howard having been sent from the Depart- 
ment to study its habits, found as follows :— 


It actually breeds in corn. On the plantations along the bottom-lands of the 
Congaree and neighboring streams, as soon as the corn appears in the spring it is 
attacked by numbers of the adult beetles, Stationing themselves at the base of 
the stalk, and also burrowing slightly under the surface of the earth, they pierce 
the stalk and kill many plants outright, leaving others to grow up dwarfed and 
distorted. The whole field has frequently to be plowed over and replanted. The 
eggs are probably laid at this time or a little later, at or near the surface of the 


ground. The young larva, hatching, works downwards, and may be found at al- 


*Sphenophorus pertinax Oliv., also injures corn, in the South (Horn), and 8. parvulus 
Gyll., in Missouri (Riley). 
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most any age in the tap-root. A few individuals work upwards into the first sec- 
tion of the stalk, but only, it would seem, after having consumed all available 
pith below ground. At full growth, the larva will have consumed the pith of tle 
stalk for from four to five inches, dwarfing the stalk, preventing the make of the 
ear, and causing the lower leaves to turn brown and wither. ‘The larva has the 
general characters of other described larve of the genus. The pupz are found in 
cavities opposite the first suckers, surrounded by excrement compactly pressed so 
as to form asort of cell. The beetles make their appearance in the fall (one 
specimen issued as early as August 30) and hibernate as adults mainly in the 
stalks (Riley; Americun Naturalist, xv, 1881, p. 915). 


S. sculptilis has Probably Similar Habits. 

In view of the above history, it would seem that there can be no 
longer any doubt of the breeding-place of S. sez/péilis. Its habits and 
transformations will have to be those of S. rodwstws, and as soon as 
opportunity offers for the examination, it may confidently be expected 
to be discovered placing its eggs in the punctures made by its beak, or- 
that the larva will be found within the roots during the summer, after 
the injuries of the imago in wounding the young shoots and causing 
a flow of the young sap, have ceased. Its smaller size (0.30-0.36 inch), 
compared with that of S. robustus (0.48-0.56 inch), might permit of 
its occupancy of our northern corn without the tangible evidence of 
its presence as is given in the dwarfed canes and blighted ears of the 
Southern fields. 


The Larve Should be Sought for in Corn. 

It is important that the life-history of this species should be satis- 
factorily completed, by the establishment, through actual observation, 
of the above habits, which, in consideration of reasons presented, we 
have deemed it safe to assign to it ; and it will not be difficult to do 
so. Stalks of corn, where the operations of the beetles have been ob- 
served in the spring, should be examined after the removal of the corn 
in the autumn, for the detection of the pupz, which could easily be 
found if therein, within their burrows, readily disclosed by sections of 
the stalks near the roots. If young shoots pierced by the beaks of the 
beetles in early spring, were carefully examined,* the eggs, if present, 
should be discoverable at the bottom of the punctures — the wounds, 
which alone have hitherto attracted attention, being made perhaps 
quite as much for the deposit of the eggs, as for the extraction of the 
sap. 

The Injuries Perhaps Underestimated. 

Although this corn-curculio has not been generally recognized as a 
serious pest, and may not be injurious over a wide extent of territory, 
yet, as it has an extensive distribution, extending from the Atlantic 
to the States beyond the Mississippi, it is not improbable that it may 





*I would be glad to have some of the punctured shoots sent to me for examination. 
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be the unsuspected cause of much of the injury to young corn which 
is charged to cut-worms and other insects. When, therefore, the 
young shoots are observed to be injured from some not apparent cause, 
search should be made for this beetle beneath the ground, where, if 
present, by carefully removing the surface soil, it will be found, near 
to, or with its beak inserted in, the plant. 


Remedies. 

Presuming that the history of the species is now substantially known, 
the following recommendations may be made for the arrest of its in- 
juries :-— , 

First, For the destruction of the beetle: Where it is known to occur 
in a field, it is probable that a handful of sand, well moistened with 
kerosene oil and dropped around and among the shoots of a hill, will, 
as the oil is carried into the soil by rains, kill the beetles. If, upon 
examination, this should be found ineffectual, then the soil should be 
carefully removed by hand from the hills showing the attack, and the 
beetles collected and destroyed. 

Second, For destroying the eggs and young larve: If eggs be dis- 
covered in the punctures made by the beetle, then, just as soon as the 
effect of the attack is observed, the shoots should be pulled up. 
Their speedy drying, under exposure to the sun, would probably be 
fatal to the contained eggs or young larve, but it might be more pru- 
dent to collect them and carry them from the field. 

Third, For destroying the pupe: If this precaution should be neg- 
lected and the insect be found pupating in the stalks in the autumn, then 
by cutting off so much of the base of the stalks as may be found to 
harbor them, and burning them, as was done with the Sphenophorus 
occurring in Alabama and Arkansas (ante, p. 261), all the contained 
pup may be destroyed. Unless the species breeds also in some other 
plant, this method would effectually arrest its spread. Mr. Glover sug- 
gested that the roots and stalks might be gathered in heaps, and quick- 
lime applied in layers to them, which would kill the pupz while the 
material would be particularly useful, upon its decomposition, as a 
manure where lime is needed for the soil. 


INJURIOUS HEMIPTEROUS INSECTS. 


‘Murgantia histrionica (Hab). 


The Harlequin Cabbage-Bug. 
(Ord. HEMIPTERA: Subord. HETEROPTERA : Fam. CYDNIDZ.) 

Haun: “ Wanzenartigen Insecten, ii, 183, p. 116, f. 196.” 

Sra: “Enumeratio Hemipt., ii, p. 37, no. 4.” 

WalLsH : in Pract. Entomol., i, 1866, p. 110; in Prairie Farmer, xviii, 1866, p. 152. 

LINCECUM: in Pract. Entomol., i, 1866, p. 110 (history, habits, etc.). 

GLOVER : in Rept. Commis. Agricul. for 1867. (1868), p. 71 (fig. and brief notice); 
Id. for 1870, p. 90 ; Id. for 1871, p. 84, f. 18; Id. for 1875, p. 16, f. 3 (nat. 
history, remedies, etc.); 1b., p. 1387 (remedies); MS. Notes Journ.-Hemip , 
p. 68, pl. 2, f. 22 (references, localities, habits, etc.)—Prec. as Strachia 
histrionicha. 

RiLeEy : in Amer. Entomol., ii, 1870, pp. 79, 80, 154, 155,177; Fourth Ann. Rept. 
Ins. Mo., 1872, pp. 35-88, f. 17 (history, ravages, eggs, etc.). 

BETHUNE: in Rept. Ent. Soc. Ontario for 1871, (1872), p 87. 

LINTNER : in Count, Gent, xl, 1875, p. 392 (remedies) ; Id., xli, 1876, p. 565 ; Id., 
xliii, 1878, p. 616 (remedies, etc.); Id., xlv, 1880. p. 679 (description, 
history, remedies, etc.). 

UnLER: in Bull. U. 8. G.-G. Surv. Terr., i, 1876, p. 290, (p. 24 of sep. pag.), pl. 
19, f. 9;.Id., iii, 1877, p. 404. 

PACKARD: in Hayden’s Ninth Ann. Rept. U. 8S. G.-G.Surv. Terr., 1877, p. '755- 
757, f. 27 (habits, description, distribution, etc.). 

THOMAS : Sixth Rept. Ins. IIl., [1877], pp. 59, 60 (brief general notice). 


A Southern Insect. 


The Harlequin Cabbage-bug is a southern insect, the first informa- 
tion of which came from Texas in the year 1866, when it destroyed all 
the cruciferous plants in a number of gardens. Since that time, it has 
gradually worked its way northward. Although no complaints have 
yet been received of its ravages in the State of New York, it has prob- 
ably at the present time, judging from its observed rate of progress, 
made its appearance in the southern counties of the State. It is there- 
fore important that our cabbage and turnip culturists should, in ad- 
vance, inform themselves of the appearance and history of this pest, 
which is steadily moving toward them, in order that those who hold 
the advance ground of the invasion may interpose every possible im- 
pediment in the way of its permanent occupancy and its northward 
extension. 

During the last two years, several statements have reached me from 
localities in Virginia and Tennessee, detailing the injuries inflicted by 
this bug upon cabbages, and asking for remedies against it. A corre- 
spondent from Ivy Depot, Va., under date of Sept. 24th, writes: “I 
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send for examination, by mail to-day, some specimens of a bug that 
for the last year has utterly destroyed the cabbage crop in this section, 
and this year, during the months of August and September, has 
blighted and ruined over a thousand heads of cabbage in my garden. 
After the cabbages are all sucked dry, the bugs attacked my summer 
turnips, and totally annihilated them. They then commenced to 
suck the bunches of late grapes, and the shoots on some of my late 
corn, gathering in great numbers near the young silk.” 


Description. 


The Imago.— 'The above insect is a true bug, of the order of Hemip- 
tera and of the sub-order of Heteroptera. It resembles in shape the 
well-known squash-bug, and feeds in the same manner by means of a 
beak, or proboscis, bent beneath its body when not in use. It measures 
three-eighths of an inch in length, 
by nearly one-fourth in width. It 
is conspicuously marked in shining 
blue-black, dull orange and white, 
as follows: The black head has two 
short lines upon it of yellowish- 
white ; the thorax is orange, with 
a ring of black on each side, cen- 
tered with a triangular orange spot, 

ae wie or with the black diminished, and 
Moncawtia mistmionica:ia and b, the larva the ving either interrupted, or 
and pupa, enlarged; ¢, the eggs, natural size; broken into two spots. ‘The coria- 
d, side view of the eggs showing the bands; : A 
e, end view of same, showing the lid for the Ceous portions of the wing-covers 
ene the array de dull weet: 4 (characterizing the Heteroptera), 
are orange, crossed obliquely by two 
black bands, and their tips are black. The scutel (the large triangular 
piece covering the central portion of the body), is black, with a pale 
yellow spot at each anterior angle, a black terminal tip and a central 
cross of orange. Beneath, the joints of the abdomen bear upon their 
margin a row of triangular white spots, and intermediately there are 
three rows of parti-colored spots in orange and white. The adult in- 
sect is represented at fin Fig. 77, and at g, with wings expanded as 
in flight. 

The Pupa.— The pupa resembles the perfect insect in marking and 
coloring, but may be at once distinguished by having wing-pads in- 
stead of wings: it is shown at 0. 





The Larva.— The larve are smaller, less angular, are without the 
large scutel and wing-pads, and are a pale green where the more ad- 
vanced forms are orange. Their general appearance is shown at a. 
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The Eggs.— The eggs are beautiful objects, and are easily recogniz- 
able. They are cylindrical, with rounded extremities, placed on end, 
and cemented together by their sides. They are white, tinged with 
green apically, with two black bands, the upper one of which is twice 
as broad as the lower, and placed a little nearer to the extremity of 
the egg. The apex is strikingly marked with a black crescent border- 
ing the slightly depressed lid (which opens upon a hinge for the es- 
cape of the larva), and occupying rather moe than one-half of its cir- 
cumference. The length of the egg is about one-half greater than its 
diameter, measuring 0.034 in. by 0.052 in. A cluster of the eggs, 
twelve in number, was found deposited within a box containing some 
of the bugs which had been sent to me for determination, from Nash- 
ville, Tenn., early in September. They were arranged in three rows of 
three, four and five eggs each. They are frequently found on cabbage 
leaves, placed in two rows, side by side, of six each. At ¢, in the fig- 
ure, two rows of the eggs are represented in their natural size; at d 
and e, enlarged side and end views are given, showing the band and 
the apical lid. 


Natural History. 


The history of this insect has not been very minutely worked out. 
The eggs are deposited upon the young plants early ip spring (middle 
of March or earlier, in Texas), by the individuals which have survived 
the winter, hidden under rubbish piles and other retreats. They 
hatch in about six days, when the young larve produced by them com- 
mence feeding on the juices of the plant by means of their sharp 
pointed proboscis which they insert in the leaf. After feeding for a 
while and undergoing some moltings, the precise number of which has 
not been observed, with a considerable increase in size, the wing-pads 
make their appearance, indicating the pupal stage. Some additional 
moltings carry it through to its perfect state. Under favoring circum- 
stances, the entire development of the insect, from its hatching to its 
final stage, is accomplished within two weeks. Eggs are deposited for 
u second brood, which are again followed by additional broods in the 
Southern States — how many, it is not known, but they continue un- 
til arrested by the advent of severe cold. At their extreme northern 
limit, there may not be more than two broods. 


Distribution. 


First noticed in Texas, in 1866, as before stated, it seems, from that 
time, to have been making steady progress northward. It was observed 
in Missouri, in 1870, and five years later, it had reached the central 
portion of the State. Prof. Thomas, as State Entomologist of Illinois, 
recorded it from Jackson county, Til., — the Jatitude of the southern 
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boundary of Maryland. Uhler, in his List of Hemiptera of the Region 
West of the Mississippi, gives the following statement of its distribu- 
tion :— 

“Tt inhabits Guatemala, Mexico, Texas, Arizona, Indian Territory, 
California, Nevada, Colorado, and from Delaware to Florida and 
Louisiana. In the Atlantic region it seems to be steadily but slowly ad- 
vancing northward. Its introduction into Maryland has been effected 
since the late war, and now [1875], it is known as far north as the 
vicinity of the Pennsylvania boundary-line in Delaware. In the Mis- 
sissippi Valley it appears to be equally common, particularly in the 
States of Illinois and Missouri.” 

Its presence in Colorado as a serious injury to the farmers, and its 
occurrence at Denver, where it was observed by Prof. Uhler, proves its 
capability, although a Southern species, of sustaining itself even north 
of the isothermal line of 40° Fahr, Allowing it this range, will admit 
of its future extension into the Western States, at least over the 
southern portions of Minnesota and Wisconsin, and eastward, entirely 
over the States of New York and Vermont, the southern portions of New 
Hampshire and Maine, a large portion of the Province of Ontario, up to 
48° of north latitude, and the Province of Quebee southward of a 
line north of the St. Lawrence River. This extension, we believe, will 
be only a question of time, for its progressive march seems as steady, 
although not so rapid, as was that of the Colorado -potato-beetle. Its 
distribution over the northern portion of the United States cannot 
but operate as a serious check upon the culture of cabbage, and may 
prove even more disastrous than the introduction of the cabbage but- 
terfly, Pieris rape, for the ravages of this latter insect are more within 
our control, and are also limited by parasitic agency. 

Injuries. 

The harlequin cabbage-bug is not confined to cabbages, but feeds 
also on turnips, radishes, mustard and other cruciferous plants, and 
Prof. Uhler has informed me that it also attacks curcubitaceous plants. 
Mr. J. W. Moore, of Johnson Town, Northampton county, Va.,* to 
whom I am under obligation for information concerning this insect, 
has written me that last year it entirely destroyed the cabbage crop in 
his neighborhood, and that the present year, few cabbages having been 
set out, it has made sad havoe with bis ruta-bagas, upon which they 
were still preying as late as the first of November. In only one in- 
stance have we heard of its attacking other plants than those belong- 
ing to the order of Cruciferae — that noticed in the commencement of 








*The valuable notes upon injurious insects, together with examples of rare species, from 
time to time communicated to me by Mr. Moore, show a cultivated observation of insects 
and their habits, and a highly commendable desire to aid in the advancement of economic 
entomology. 
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this article, where it was reported as injuring late grapes and corn. 
When cabbage leaves are punctured by them, the leaf, it is said, im- 
mediately wilts, as if some poison had been injected into it, and soon 
becomes quite withered. Of so serious a nature is the injury, that a 
half-dozen grown insects, according to Dr. Lincecum, will kill a cab- 
bage in a day. 


Difficult to Destroy. 


This bug is among the number of those dreaded insects whose dep- 
redations we know not how to prevent by any of the ordinary plant 
applications. Sprinkling the plants with salt, lime, ashes, dust, soot, 
ete., has been recommended, but these and all similar means prove of 
very little service, as the insect easily penetrates through them into 
the interior to obtain its food in the unaltered juices of the plant. 
Even the popular insecticides — hellebore, pryethrum, Paris green, and 
London purple, as ordinarily applied, fail to destroy them, as the fol- 
lowing experiments tried by me will show: Examples of the different 
stages, of larva, pupa and the perfect insect, were dropped into jars 
of the four insecticides above mentioned, and rolled over and over in 
the powders unti] thoroughly covered by them. ‘They were then 
placed in separate boxes and examined from time to time. Those from 
the pyrethrum and hellebore jars showed for a few hours some diffi- 
culty in locomotion ; the others appeared unaffected. The following 
day they were all in full vigor, with the exception of a single pupa, 
which was in a weak condition when placed in the hellebore, and its 
death within a day or two thereafter may not have resulted from its 
hellebore dusting. The hellebore and pyrethrum had been obtained 
fresh from the druggist expressly for the experiments. ‘I'here is no 
reason to believe that the above substances, if applied in water to the 
insects upon their food-plants, would have proved more effectual, for 
as they can neither be absorbed by the leaves to any appreciable extent, 
or the arsenic of the arsenical preparations taken up in the circulation 
by the rootlets, the plant-juices, upon which alone the insect subsists, 
cannot be affected by even such poisonous applications. 


Absence of Parasites. 

No parasites are known to prey upon the species, nor is there knowl- 
edge of its being eaten by poultry or any bird. It is stated (Glover's 
Manuscript Notes on the Hemiptera, p. 44), that in South Carolina, 
another insect, belonging to the same order of Hemiptera — Lepto- 
glossus phyllopus (Linn.) — has been seen in the act of destroying it, by 
impaling it upon its proboscis, and sucking its juices. Unfortunately 
this fratricide—the murderer and the victim both belonging to the Pen- 
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tatomoide — has only a distribution throughout the Southern States,* 
but it is not impossible that it may be discovered following its prey in 
its northern extension. For a figure of the species, see Saunders’ Jn- 
sects Injurious to Fruits p. 386, f. 396. 

Means of Destruction, 


Sprinkling with hot water.— In «a cabbage plat of modern extent, as 
in a garden, it is possible that the young bugs, while in their larval or 
pupal stages, may be killed by sprinkling them with hot water of as 
high a temperature as the young plants will bear, which may be ascer- 
tained by experimenting first upon a few plants. ‘The thicker encase- 
ment of this insect enables it to endure a greater degree of heat than 
that which has been found to be sufficient to destroy the caterpillars of 
the cabbage butterfly, viz., 140° Fahr. 


Trapping with cabbage leaves.— It is stated that the bugs have the 
habit of forsaking the plants on cold nights and hiding under leaves or 
sticks lying on the ground, and that advantage can be taken of this 
habit by providing them with an attractive shelter of cabbage leaves, 
placed between the rows, which may be lifted early in the morning, 
and the bugs which have sought their shelter, brushed off and de- 
stroyed. Wilted cabbage leaves appear to have a special attraction for 
them. 


Burning rubbish piles.— It has also been recommended that, in the 
autumn, the waste leaves, weeds, stalks, etc., be collected in piles, to 
which the bugs may retire for hibernation as winter approaches. These 
should be examined occasionally, as soon as the nights become cold, 
and if many are found hidden beneath them, the piles are to be burned, 
and by this means the spring broods may be materially diminished. 


Destroying the first broods—Unquestionably the most reliable method 
of controlling this insect is to destroy the first brood. The eggs, from 
their being deposited in clusters, may be easily discovered on the 
young plants, if search be made for them, and destroyed. An easier 
method, however, involving less time and labor, is to destroy the young 
insects, by passing between the rows of the young plants every two or 
three days, and by a single tap with a stick knocking them into a ves- 
sel containing some kerosene oil. If, before striking the plant, it is in- 
clined over the vessel (the insect quickly drops to the ground when 
disturbed), very few need escape. With the first brood thus disposed 
of, the subsequent depredations cannot be serious. Neglected gardens 
in the vicinity may send out individuals to lay the eggs for later broods, 
but their comparatively small number would allow of their being easily 
controlled. 








*Uhler’s List of Hemiptera, p. 32 of separate pagination, where also three congeneric 
species are given, which are also southern and western forms. 
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Hand-picking.— That the collection of the bugs for destruction, 
either by the method above given, or by the more tedious one of hand- 
picking is practicable and successful, is shown by the statement of Dr. 
Lincecum, of Texas (Joc. cit.). “By the first of April I discovered 
that the insects had commenced on my radishes and cabbages, and [ 
began picking them off by hand and tramping them under foot. By 
that means I have preserved my four hundred and thirty-four cab- 
bages, but I have visited every one of them daily for four months, find- 
ing on them from thirty-five to sixty full-grown insects every day. Al- 
though many have hatched in my garden the present season, I have 
suffered none to come to maturity, and the daily supplies of grown in- 
sects that I have been blessed with are emigrants from other gardens.” 
Another gentleman from the same State, in the latter part of February, 
1870, gathered and destroyed, within a few days, forty-seven thousand 
of the bugs. 

Miss Ormerod’s Suggestions. 


From a statement in the Fourth Missouri Entomological Report, p. 
38, that ‘“‘the cabbage-grower in Europe is pestered with a bug 
(Strachia ornata Linn.), which bears a genera] resemblance to our in- 
sect in color and ornamentation,” I endeavored to obtain some infor- 
mation of the nature of its injuries, and the means used abroad for its 
destruction. In a letter from Miss Ormerod, in reply to my inquiries, 
she expresses regret at not being able to find any notice of its injuries 
except a brief noteof Dr, Taschenburg (merely stating that it feeds on 
cabbage, has an extensive distribution, but is found in too small num- 
bers to be regarded as injurious), or any published suggestion of 
remedies. In the absence of such publication she has very kindly com- 
municated to me her ideas of what would prove serviceable in similar 
cases, in England, as follows :— 


Noting that “ the individuals which have survived the winter hidden 
under rubbish piles and other retreats,” are the originators of the first 
attack of the year, I would advise as far as possible clearing all un- 
necessary rubbish away. I do not know how you manage in America, 
but here there is often a great deal of needless rubbish left about 
in gardens, and on the groundaround wood-stacks, hay-stacks and the 
like, and the remains are left of such stacks to afford shelter to 
every kind of insect vermin. I would gather these up and burn them 
on the spots where they are, if possible. 

When cabbage ground has been infested during summer I would 
trench,— I mean dig, turning the top portion of the ground to the 
bottom, so that the ‘‘ bugs”’ may be buried so deeply that they cannot 
come up again : I should think that one spade deep would be enough, 
but two spades or as gardeners here call it, two “ spits” deep, is a very 
thorough application. 

Gus-lime applied fresh from the works is a most excelient means of 
killing every thing it touches, insect or plant, and [ look on a 
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dressing of this laid on the surface of the ground when the crop is 
cleared off as a most useful treatment. Of course, until atmospheric 
action has converted the poisonous matter into sulphate of lime, it is 
hurtful to a serious extent to the crop, but if it can be laid on bare 
ground and so left till purified it does good by killing the insects first, 
and as a good manure afterward. 

If objected to in this form, I should think that it might be very 
serviceable if thrown as a dressing, after about three months’ exposure 
to the air, amongst the infested plants. I find this form of application 
very serviceable both against slugs and cabbage-moth caterpillars, 
(** surface” caterpillars as we call them). There is enough scent of 
sulphur still remaining to make the application very unpleasant to 
these ‘* pests,” and at this stage the gas-lime has become a safe manure. 

Paraffin is being found useful here either mixed with water, or asa dry 
dressing in sand or ashes. Just enough paraffin to moisten the sand, 
not clog it, and a very small quantity of this placed around the infested 
plants has been found serviceable. 

I think that these two remedies might be of use from their scent 
pervading the air, and also as they would make the ground a very un- 
pleasant nightly resort or temporary shelter. 


Pecilocapsus lineatus (Fabr.). 


The Four-Lined Leaf-Bugq. 
(Ord. HEMIPTERA: Subord. HETEROPTERA: Fam. PHYTOCORID&.) 


Lygeus lineatus Fasr.: ‘‘ Ent. Syst. Suppl, 1798, p. 541, no, 324; Syst. Rhyng., 
1801, p. 284, no. 152..” 

Capsus 4-vittatus Say: Heterop. Hemip., 1882, p. 20; in Trans. N.Y. St. Agricul. 
Soc. for 1857 xvii, 1858, p. 784 (description). 

Phytocoris bellus Emmons: Nat. Hist. N. Y.—Agricul., v. 1854, expl. pl. 30, f. 1. 

Capsus 4-vittatus. Wusu.-RIL.: in Amer, Entomol., i, 1869, p. 246 (brief notice). 

Capsus quadrivittatus. Pack.: Guide Stud. Ins., 1869, p. 550 (mention). 

Phytocoris lineatus Frrcu: Thirteenth Rept., in Trans. N, Y. St. Agricul. Soc. 
for 1869, xxix, 1870, pp. 513-522 (general account). 

Capsus (Phyt.) quadrivittatus. Le Baron ; First Ann. Rept. Ins. Ill., 1871, p. 61 
(habits and description). 

Capsus (Phyt.) quadrivittatus. SAUNDERS: in Rept. Ent. Soc. Ontario for 1871, 
(1872), p. 40 (food-plants and brief notice). 

Lygus lineatus. GLOVER: in Rept. Commis. Agricul. for 1875, (1876), p. 125, £.33. 
(brief mention); MS. Notes Journ.Hemipt., 1876, p. 46, pl. 1, f, 9 (habits, 
and food-plants). 

Lygus lineatus. UnuEr; in Bull. U. 8. G.-G. Surv. Terr, iv, 1878, p. 506 (distri- 
bution), Pecilocapsus lineatus, in lit., April, 1883. 

Pecilocapsus lineatus. Saunvers : Insects Injurious to Fruits, 1883, pp. 350-51, 
f. 364 (injurious to red currant). 


Attack upon a Currant Bush. 


During the month of June, this species was very numerous upon a 
black currant bush (Rives nigrum) in my garden. Attention was first 
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called to it by the curling of the leaves, suggesting at first, as the prob- 
able cause, a serious attack by the currant Aphis, Aphis ribes Linn. Ex- 
amination showed that instead of the characteristic bulges and blister- 
like elevations and brownish-red color caused by the Aphis, the leaves 
were more irregularly curled, and were dotted, often very closely, with 
small round spots, looking as if the surface had been eaten away. 
- When, however, the real author of the injuries was detected, and its 
operations observed, it could be seen that the appearance produced 
was the result of the extraction of the parenchymal matter by means 
of the insect’s proboscis through the puncture marking the center of 
each spot. If the leaf was held up to the light, a day or two after its 
becoming scarred, the spots were semi-transparent ; later, they became 
partially opaque and presented a dull yellowish appearance. 

The tender, terminal leaves of the bush were the first to be attacked. 
As they became thickly sprinkled with the spots, they dried and 
crumpled, and no longer giving sustenance to the bugs, they were 
deserted for the leaves next below on the stem. Leaf after leaf was 
thus attacked and injured, until a leaf entirely free from injury could, 
with difficulty, be found upon the entire bush —a large one — 
its branches spreading eight feet in extent. Only the more tender 
leaves toward the tips of the twigs died from their injuries, while the 
older and larger ones showed different degrees of drying, discoloration, 
and distortion. 

First Notice of Attack. 


The commencement of the attack of the insect was unnoticed, forit was 
then in its larval state, and its injuries were so inconsiderable as not 
to attract attention. It probably commenced its operations in the early 
part of May. They were first observed by me about the 10th of June. 
At this time, all, or nearly all, were in their pupal state: none had 
reached their final stage. Several of the pupz which I had collected 
and confined in a glass jar with leaves to feed upon, changed to their 
perfect winged form on the 13th of June. The pupz continued to be 
found upon the leaves until the 20th of the month, by which time, all 
had completed their transformations. 


The Perfect Insect. 


The insect is represented in Fig. 78. A careful description of it was 
made by me for publication — not recalling at the time, that one had 
already been presented by Dr. Fitch, in his 13th Report on the Insects 
of the State of New York. On comparing numerous examples of the 
insect with his detailed description, it was found to be so remarkably 
exact and so elaborately complete, as to render it decidely preferable 
tomy own. As its publication is confined to the volume in which it 
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was given,* and as there are many who may not have convenient ac- 
cess to the volume, it is herewith reproduced :— 


“This bug is of an oval form, more than twice as long as wide, flat- 
tened, moderately convex both on the back and on the under side, with 
the surface on the upper side smooth and shining 
and destitute of any hairiness. . 

The head is small, more broad than the an- 
terior end of the thorax, but scarcely half as wide 
as its broadest part, four times as broad as long. 
Viewed in front it is triangular. In the male it 
is orange-red, in the female orange-yellow. The 
nose is represented by an elevated oblong black 
an SParcinocaners nseanig, Spot, to the lower-end of which the beak or 
three times the naturalsize. trunk is joined. ‘This reaches slightly beyond 
the base of the first pair of legs. It is tapering, four-jointed, orange- 
yellow, the first joint black in front, the second joint black on the sides, 
and the last half of the fourth joint black. The eyes occupy the outer 
corners of the head, and are smallish, protuberant, oval, and blackish- 
brown. The antenne almost equal the body in length. They are 
slender, tapering, bearded with fine, short, inclined hairs, black, with 
their basal part pale yellow. They are four-jointed, the first joint 
thickest and slightly longer than the width of the head, thicker toward 
its tip, its surface glossy and uneven ; second joint more slender than 
the first and double its length, scarcely thicker in and beyond its mid- 
dle than toward its base; third and fourth joints quite slender and 
thread-like, the third rather longer than the first, the fourth but half 
the length of the third. 


*“The thorax is more broad than long, its sides straight and strongly 
converging, its base twice as broad as its apex, the basal edge straight 
in the middle and curving forward on each side with the outer corners 
bluntly rounded ; the apex margined by a roundly elevated line of a 
lemon-yellow color, the surface convex and inclining obliquely down- 
ward and forward. Across its anterior third it is roundly elevated, 
smooth and polished, and of the same color as the head, this elevation 
haying on its anterior face néar its middle two shallow punctures, and 

‘commonly a similar puncture on each shoulder; and in the middle of 
its hind edge is a slight depression in which two shallow punctures 
close together may usually be seen. The remainder of the surface is 
minutely punctured and Jemon-yellow, with four black stripes, which 
are larger in the males, the middle ones often as broad as long, more 
broad than the space between them, widening backward and almost 
twice as broad at their hind as at their fore ends, with their hind ends 








*Trans. V. Y. St. Agricul. Soc. for 1869, xxix, 1870, pp. 517, 518. 
35 
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slenderly separated from the hind edge ; the outer stripes slender and 
more than four times as long as broad, separated from the outer edge 
by a slender yellow line, and the space between them and the inner 
stripes nearly as wide as that between the latter. The scutel is large, 
triangular, lemon-yellow, sometimes orange in the males, its outer 
angles black, this color thus connecting the middle stripes of the 
thorax with those of the wing covers. 


“The wing-covers at their base equal the thorax in width, and be- 
come slightly wider across the middle. They are of a leathery texture 
with the hind ends thin and membranous. The leathery portion is 
bright lemon-yellow, minutely and irregularly punctured, ending ina 
triangular piece which is separated by a transverse suture. On each 
wing-cover are two black stripes, continuous with those upon the 
thorax. Outer stripe commencing as a slender point on the anterior 
edge of the outer margin, gradually widening and receding nearly half 
its width from the margin as it extends backward, its rounded hind 
end commonly touching the transverse suture, and beyond this is a 
large black dot, upon the triangular piece slightly forward of its 
center. The inner stripe is usually broader than it is on the thorax, 
as is also the space between it and the outer stripe, whilst between it 
and its fellow the space is narrower here than on the thorax and scutel. 
The membranous ends of the wing-covers are black and united with 
the hind ends of the middle stripes, and the outer end of their curved 
vein is pale yellowish in the females. The wings are smoky black and 
translucent, with opake black veins. 


«The under side is orange-yellow, in the male red, and without spots 
or marks in some specimens, whilst others have a black dot on each 
side of the breast, a black spot on the end of the body, and sometimes, 
forward of this spot is a short band on each segment. 


“The legs are long and slender, the hind pair much longer than the 
others and their thighs thicker. They are dull yellowish-white, trans- 
lucent and glossy. The thighs are long, cylindrical and bearded with 
fine short hairs and along their under sides a few longer ones. Toward 
their tips are two black bands which are sometimes united more or 
less, the upper band commonly broader, and on the four forward legs 
both bands extending but half way round. The trochanters or 
small smooth lobes on the base of the thighs are frequently 
black, and the fore thighs sometimes have an oblong black spot or 
cloud immediately below the trochanters. Hind thighs usually with a 
black line on their outer side, extending their whole length above the 
bands. The shanks are a third longer and much more slender than 
the thighs, cylindrical, bearded with small black spines, their tips 
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black, and a short black line on their outer side below the knee. The 
feet are more slender than the shanks and are three-jointed, the two 
first joints a little longer than thick, the last joint nearly as long as 
both the preceding, and black except at its base, with a pair of brown 
claws at its tip. 

** Varieties, a. The outer black stripe on the thorax wanting. 

“6. The black dot at the end of the outer stripe on the wing-covers 
wanting. 

“‘¢, The black bands above the knees wholly wanting, or replaced 
by one or two dots on the outer and inner sides of the hind pair.” 


The Pupa. 


The pups, as in most of the Hemiptera, are equally active with the 
perfect insects (imagines), and feed in company with them, yet they 
are easily to be distinguished. They are much smaller in size. While 
the latter measure (average of ten examples) 0.27 in. in length, and 
0.1 in. in width, the former average 0.16 in. long by 0.08 in. broad. 
They may at once be recognized by their wing-sheaths in the place of 
wings, which are black, with the exception of a pale yellow longitudinal 
stripe on their outer half, and reach only about one-half the length of 
the abdomen. The abdomen is black above on all of the eight seg- 
ments visible, except on their posterior and lateral margins ; beneath 
it is orange, with a central black streak on the last segment. The legs 
are pale; the femora (thighs) are blackish at the base, with three 
narrow black bands near their tip; the tibize (shanks) are also black- 
ish at their base, and under alens, numerous minute black spines may 
be seen ; the tarsi (feet) are black at the base and tip. 


Transformation. 


The change from the pupa to the perfect insect was made in so short 
a time, that although more than a hundred examples underwent their 
transformation in a glass jar upon my table where they were frequently 
examined, yet in only one instance was the operation detected. It 
proved so interesting, particularly in the attendant gradual change of 
color, that it was watched, and the following notes thereof taken :— 

When first discovered, the pupal integument had split upon the 
back and separated so as to show the larger part of the thorax of the 
inclosed insect, the basal portion of the wings and the intermediate 
scutellum (Vv). The characteristic and conspicuous black marks per- 
taining to maturity were entirely absent — the only shades observable 
being orange, yellow and white; the thorax was pale yellow, the 
scutellum light yellow with its lateral angles orange ; the wings were 
white. In this condition the insect rested for a few minutes, with the 
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terminal half of its wings still encased in their sheaths, and with no 
movement other than a tremulous motion of the feet. It then turned 
itself around for a few times and moved several steps over the leaf, 
when it took position with its head directed downward, its front pair 
of legs holding to the leaf and the others detached. Slowly the’ 
abdomen was withdrawn from its encasement and the colorless wings 
from their sheaths. Soon the yellow stripes of the wings began to 
appear and insensibly to deepen. As yet there was no indication of 
the black stripes traversing the thorax and wings, or of the black of 
the membranaceous wing-tips. 

In twenty-five minutes from the observed commencement of the 
transformation (at 1 o’clock as noted), the wing-tips had fully ex- 
panded. The time occupied in the disengagement from the pupai case 
was not noted ; it could not have varied much from five minutes. At 
1h. 15 m., there were indications of the black stripes in a duskiness 
of color. At1h. 40 m., the lines had deepened to a leaden hue and 
the antennee were dark. At 2 o’clock, all the stripes, the small spot 
toward the wing-tip, and the tip, had become blackish, ‘and the bands 
on the legs were showing. When next observed, at 3 o’clock, the 
stripes were glossy jet black, and the mature coloring throughout had 
been assumed. 

While change of color frequently attends insect moltings, and usually 
to a greater or less degree the larval molts of the Lepidoptera, it is rare 
that so marked a change as that above noted, ranging from white to 
black, can be observed, and in so brief a time.* 


Continuation of the Attack, 


The latter part of June (29th), the insects were still quite destruct- 
ive in my garden, and had injured and disfigured a large number of 
plants, although effort had been made to check their depredations by 
daily killing numbers of them by hand. On July 16th, they were ob- 
served feeding on geraniums, the foliage of which they were rapidly 
destroying by the infliction of hundreds of unsightly and devitalizing 
blotches upon each leaf. The latest period of their continuance, ow- 
ing to my subsequent absence from home for several weeks, was not 
ascertained 

Life-History Incomplete. 


It will be seen from the above account that our knowledge of the 





*A thorough discussion of color in insects —its nature, source, production, kinds, 
changes, mimicry, etc., and also of pattern — its origin, cause, purpose and variability — 
presenting the most advanced knowledge upon these interesting points—may be found ina 
paper ‘‘ On the Color and Pattern of Insects’’ by Dr. H. A. Hagen, published in the Pro- 
ceedings of the American Academy of Arts and Sciences, vol. xvii (N. 8. ix), 1882, pp. 284- 
267. 
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life-history of this noxious insect is still incomplete. Dr. Fitch states 
that they pair about the middle of June, when they lay a crop of eggs 
from which another generation completes its growth before the end of 
the season. ‘The oviposition has not been observed. Dr. Le Baron 
(loc. cit.) states that it deposits about twenty eggs, which are oblong, 
subeylindrical, flask-shaped, pale with white tips. It is believed to hi- 
bernate in its perfect stage, under decaying weeds, in crevices, etc., and 
to come forth in early spring to deposit its eggs on the stems of the 
plants which are the most attractive to it. 


Food-Plants. 


Its first appearance in my garden was upon the black currant, as 
stated, from whence it seemed to spread to the surrounding vegetation, 
as the morning-glory, phlox, chrysanthemum, pinks, geraniums, day- 
lily, London-pride, sweet-pea, pig-weed, plantain and clover. Dr. 
Fitch records it also on red currant, raspberry, bittersweet, wiegelia, 
burning-bush, sumach, dahlia, snapdragon, soapwort and tansy. In 
addition to the above, Dr. Le Baron records it as very injurious to 
parsnips ; Mr. Wm. Saunders, as occurring on mint and Deutzia; and 
Dr. D. N. De Tarr has noted its occurrence the present year in his 
garden, in Albany, in addition to several of the preceding, on lettuce, 
common pea, radish, squash, cucumber and gooseberry. 


Very Injurious to Dahlias. 


It would seem from the above extended list of food-plants, to be a 
very general feeder on garden products, and it is certainly at times 
very injurious to several of them. Dr. Fitch has given the following 
account of its injuries to one of its favorite food-plants :* ‘In the year 
1858, I learned from A. F. Chatfield, the florist in Albany, that upon 
all his dahlia plants that year, when the first flower-bud put out, these 
bugs assembled upon it, puncturing and poisoning it so that it 
withered. Two or three new flower-stalks would then shoot forth from 
the base of this one, the buds of which would be attacked and destroyed 
in the same manner. Others would then put out from the bases of 
these, to share the same fate. Thus it went on, the whole season 
through. An enormously broad mass of leaves and stalks, fully three 
feet in diameter, thus grew from each of the dahlia roots in his garden, 
without a single flower from all the multitude of flower buds which 
had thus been developed. D.S8. Heffron, of Utica, informed me that 
in the summer of 1864, these prettily striped yellow bugs so infested 
his dahlias that only three or four little imperfect flowers were pro- 
duced. And in all the gardens in and around Utica that year, the 





*Thirteenth Report, in Zrans. NV. ¥. State Agricul. Soc. for 1869, xxix, 1870, p. 514. 
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flower-buds were so universally killed by this insect that no dahlias 
were there to be had.” 


Destructive to Rose-buds., 


Dr. Fitch also states that he has met with this insect, puncturing 
the flower-buds of the rose and causing them to perish. This may be 
the explanation of the destruction annually in my garden of a large 
proportion of the buds upon several of my rose-bushes, for which I 
have been unable to discover any cause. Shortly after the formation 
of the earliest buds, a large number have been observed to turn black, 
and their stems for about an inch downward, also to blacken. The 
buds soon shrivel, dry up, and bend over teward the black shriveled 
stem. I have repeatedly cut open the buds and stems thus affected, 
and carefully examined them, without being able to find either egg or 
insect within them. For successive years, upon detecting this attack, 
I have also cut off the buds at some distance below the affected part of 
the stem, and inclosed them in jars, in the hope of obtaining from them 
the insect depredator, but without success. 


Energy of Attack. 


The attacks of this insect appear to be characterized, when it has 
attained its adult stage, by a peculiar energy or vigor through which 
injuries are inflicted which apparently exceed the ability of the com- 
paratively few depredators observed in the work. While very rarely 
are more than two or three of the bugs seen upon a leaf, yet were its 
entire surface covered by them, the destruction could not be more com- 
plete. In illustration of this, the following statement of their oper- 
ations upon a day-lily, as observed by me, may be of interest. They 
manifested an especial fondness for the tender and succulent leaves of 
some clusters of this plant growing in my garden, and almost before 
the attack upon it was observed, the foliage had been entirely destroyed. 
A leaf which was picked for preservation as illustrative of its work, 
measuring six inches in length by four broad, had, by count, between 
two of its veins, selected as offering an average amount of injury, one 
hundred and seventy-one of its characteristic markings — rounded, 
transparent or translucent spots, as the parenchymal matter had been 
more or less completely removed, varying from one-twentieth to one- 
tenth of an inch in diameter. As there were eighteen of these intra- 
nervular spaces, there is obtained for the entire number of these 
spots upon the leaf, three thousand and seventy-eight. 


Distribution. 
Unfortunately, this insect has an extensive distribution, and occurs 
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over a large portion of the United States, east of the Rocky Mountains. 
Say, when describing it fifty years ago, recordsit from the North West 
Territory, Missouri, Indiana, Pennsylvania and Georgia. Uhler men- 
tions it as occurring in many parts of the North West on the eastern 
side of the Rocky Mountains. It is also recorded from Ohio (Riley), 
Illinois (Le Baron), Maryland (Glover), and from Ontario (Saunders). 


Remedies and Preventives. 


Futility of poisonous and other applications.— This yellow-lined leaf- 
bug being a member of the order of Hemiptera, and one of the true 
bugs, obtains its food, not by means of biting jaws and mastication of 
the leaves, but by the aid of a proboscis or sucking beak which it in- 
serts in the tissues of stalks, stem, leaf or bud, and draws thence the 
Juices upon which it alone subsists. It is evident, therefore, that these 
insects, living as they do upon the sap of plants, may not be destroyed 
by means of poisons applied to the surface of the stems and leaves. 
The delicately pointed sucker would penetrate the poison even when 
thickly coating the leaf, without imbibing any portion of it. 

It has been thought that they could be kept from plants through 
applications which would be disagreeable to them, as dust, lime, ashes, 
soot, soap-suds, tobacco-water, carbolic-acid washes, etc. None of 
these, however, have, on trial, been found effectual. Cresylic-acid soap 
has been recommended for this purpose,* but asa series of experiments 
made with this material, of the extreme strength of one pound to five 
gallons of water, to prevent the injuries of another destructive bug of 
an allied genus, viz., Lygus lineolaris Beauv.,+ proved entirely unsatis- 
factory, there 1s no reason to believe that it will be found to be of any 
value as against Pecilocapsus lineatus. 


Burning garden rubbish — The following will be found serviceable 
means for arresting the depredations of this species, and the best that 
we are prepared to offer. The female passes the winter in sheltered 
places, and probably, judging from allied species, to a large extent, in 
decaying vegetable matter lying upon the ground : the twisted folds of 
dead leaves would seem to offer an excellent retreat for them. If, 
therefore, at the close of the season, all the dead leaves, vines, plants, 
bits of wood, and like worthless rubbish, be collected in piles and 
burned, not only will the garden be placed in suitable order for the 
opening of the ensuing spring, but the natural retreats of this bug, and 
of a number of other injurious insects of similar habits of hibernation 
will be broken up, and many will be burned in their hiding places. Clean 
culture and an annual autumnal cleaning up and destruction of all 





* American Entomologist, i, 1869, p. 246. 
tId. ii, 1870, p. 293. 
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worthless vegetable matter, cannot be too highly recommended, as aids 
in freeing the garden and field from the onerous tax of insect depre- 
dation. 


Destroying the insect before oviposition.—As soon as the leaves of the 
currants, roses and other early shrubs commence to unfold in the 
spring —in all gardens where this insect abounded the previous year, 
watch should be kept for its first coming abroad from its winter quar- 
ters. Nearly all the individuals will be females, with their abdomen 
swollen with their burden of eggs ready to be deposited. They will be 
found sluggish in their movements, and their conspicuous coloring and 
marking render them easy to be seen. As an incentive to watchful- 
ness now, it need only to be borne in mind, that for every one captured 
and killed before oviposition, there will be at least a score less of inde- 
fatigable depredators upon the choicest products of the garden through- 
out the early summer months, and hundreds less of the augmented 
later brood. 


The “jarring” method and its success.— Later, when the larvee 
(distinguished by the absence of wing-pads) and pupz have collected 
at the tips and on the tender leaves of the plants, they should be sought 
for on the under side of the leaves where they hide. When occurring 
in such numbers that hand-picking becomes too laborious, they may 
be shaken in a pan of water and kerosene, and killed. This should be 
done in the cool of the morning, while they are comparatively inactive, 
and not so ready to fall to the ground at the slightest disturbance. It 
is important also, that as many as possible be destroyed while yet in 
the larval and pupal stages, during May and early June, for with the 
acquirement of wings they become more active, show increased timidity, 
and are more ready to drop from the leaves. Though for the most 
part, they seek safety in hiding, yet occasionally they resort to flight. 

That the injuries of this insect are largely to be prevented by the 
methods above given, is evident from a statement made in the Ameri- 
can Entomologist (vol. ii, 1870, p. 293), of the success that attended 
the efforts to preserve a pear orchard from the threatened destruction 
of its. blossom buds by Lygus lineolaris —a species almost identical in 
habits to P. lineatus, but more numerous and of greater destructive- 
ness. A gentleman had made various applications to his trees, and 
among them, eresylic soap, but without avail. “Not discouraged by 
this want of success, Mr. A. afterward went over all his pear trees, 
about two thousand in number, with a basin of soap-suds early in the 
morning, and shaking each branch, caused the bugs to fall into the 
water. It took about three hours’ time of three men, and by com- 
mencing early they were enabled to get through before it became warm 
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enough for the bugs to become active. After pursuing this course for 
three successive mornings, during which time many thousands were 
killed, he had the satisfaction of seeing his trees unmolested, and thus 
saved.” 


Enchenopa binotata (Say). 
The Two-Marked Tree- Hopper. 
(Ord. HEMIPTERA : Subord. HOMOPTERA : Fam. MEMBRACIDA2). 

Membracis binotata SAY : in Long’s Expedition to St: Peter’s River, 1824, pp. 301, 
302 ; American Entomology (Le Conte edit.), 1869, i, p. 201. 

Membracis binotata. Harris: Treat. Ins. N. Eng., 1852, p. 195; Ins. Inj. Veg., 
1862, p. 224. 

Enchophyllum binotatum Frrcu : in Fourth Ann, Rept. St. Cab. Nat. Hist., 1851, 
p. 47. 

Enchophyllum binotata. Emmons: Nat. Hist. N.Y.,—Agricul., v, 1854, pl. 13, f. 17; 
Thelia binotata, Ib., p. 156. 

Enchenopa binotata Frrcw ; in Trans. N. Y. St. Agricul. Soc. for 1856, xvi, 1856, 
p. 464: Third. Rept. Ins. N. Y., 1859, p. 146, no. 190 (generic criticism). 

Enchophyllum binotatum. WusH.-Riu.: in Amer, Entomol,, i, 1869, p. 248 (food 
plants and habits). 

Enchenopa (Membracis) binotata. GLOVER: in Ann. Rept. Commis. Agricul. for 
1876, p. 28, f. 11 (description and habits). 

Enchophyllum binotatum. LINTNER: in Count. Gent., xlv, 1880, p. 711, ¢. 1, 2 
(egg-covering, food-plant, and remedies). 

Enchophylium binotatum. RILEY : in Amer. Entomol., iii, 1880, p. 254 (secretion, 
eggs, etc.) ; in Amer. Nat., xv, 1881, p. 574 (egg-covering). 

Enchenopa binotata. SAUNDERS: Insects Injurious to Fruits, 1883, p. 242 (on 
grape-vines). 


The Insect Infests a Bitter-sweet. 


In September, a communication was received from Miss A. Goodrich, 
of Utica, N. Y., stating that a vine of Celastrus scandens (bitter-sweet) 
running over her front door, was infested with some enemy that was 
seriously injuring it. Specimens of the insect and of the infested vine 
were inclosed, and my attention was called to a white substance upon 
the bark, beneath which, it was stated, numerous minute creatures 
were imbedded. What was the insect, it was asked, and was the white 
substance a web deposited by it, and could the pest be driven away, 
or must the vine be destroyed. 

The insect was one of our tree-hoppers, commonly known as “ the 
two-marked tree-hopper ” from the two yellow spots upon the ridge of 
its back, and scientifically, as Hnchenopa binotata (Say). 

There are a number of species of these hoppers, possessing the same 
habit of puncturing the leaves and the tender portions of various vines 
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and fruit-trees. From the injuries that they inflict, and the difficulty 
of preventing them, they are among the greatest pests of gardeners. 


Description of the Insect. 


Of this particular species, Dr. Harris gives the following account : 
“There is a little tree-hopper, which is found during the months of 
July and August on the wax-work, or Celastrus scandens, accom panied 
usually by its young. When fully grown, it is nearly three-tenths of 
an inch in length, including the horn of the thorax ; it is of a dusky- 
brown color, with two yellowish-spots 
on the ridge of the back; and the 
first four shanks are exceedingly broad 
and flat. It is the two-spotted tree- 
hopper, Membracis binotata of Say. 
When seen sidewaysit presents a pro- 

Fig. 79.—The two-spotted tree-hopper, file much like that of a bird, the head 
ENCHENOPA BINOTATA — Side and dorsal : 
sew and neck of which are represented by 
the curved projecting horn of the thorax ; and a group of these little 
tree-hoppers, of various sizes, clustered together on a stem of the wax- 
work, may be likened to a flock of old and young partridges. ‘They 
appear to pass through all their transformations on the plant, are fond 
of society, and sit close together, with their heads all in the same di- 
rection.” Fig. 79 represents the insect so faithfully, that by its aid, it 
may be readily recognized. 





Say’s Original Description. 


The species was originally described by Say in a Zodlogical Report, 
contributed by him to the Narrative of the Long Expedition to the 
source of St. Peter’s River. From -the volume in the N. Y. State 
Library (now quite rare) we transcribe the title,* and the original 
description :— 


Membracis binotata. 

Thorax with a compressed horn extending above the head, and two spots on the 
back. 

Inhabits the United States. 

Body fuscous, punctured; head longer than broad, rounded at tip, minutely 





*Narrative | of | an Expedition | to the | Source of St. Peter’s River, | Lake Winnepeek, 
Lake of the Woods, | &. &c. | Performed in the year 1823, | by order of | the Hon. J. C. 
Colhoun, Secretary of War, | under the command of | Stephen H. Long, Major, U. 8. T. 
E. | Compiled from the Notes of Major Long, Messrs. Say, | Keating and Colhoun, | by 
Wm. H. Keating, A. M., &c. | In two volumes. | Philadelphia: 1824. | 

Appendix to vol. II, Part I. Natural History. § Zodlogy, by Thomas Say [pp. 253-400]. 
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punctured ; thorax with a projecting horn before, which rises above the line of 
the back, compressed, carinated above, each side, and beneath, and incurved to- 
ward the tip; between the lateral and inferior carinze are three elevated lines 
converging toward the eye; superior carina of the horn continued upon the back 
to the tip; lateral carina of the horn continued upon the side to the middle of the 
thoracic edge ; carina of the back slightly undulated, with two yellowish spots, 
of which one is on the middle and the other near the tip smaller and placed nearer 
to the anterior one than its own length; tip acute ; anterior and intermediate 
tibia dilated, foliaceous; posterior tibie with two serrated lines behind ; hemelytra 
opaque, much longer than the abdomen; wings hardly longer than the abdomen. 


Length, including the horn, seven-twentieths ; exclusive of the horn, more than 
one-fifth of an inch. 

The eyes are nearly equidistant between the tip of the horn and of the heme- 
lytra. It very closely resembles the lanceolata Fabr., an inhabitant of South 
America, of which it may possibly prove to be a variety. 


The Egg-coverings Described. 


The pieces of bitter-sweet accompanying the insects received from 
Utica were nearly covered, on one side with small, white masses, 
which at a cursory glance might be mistaken for some Coccus insect 
covered with its farimose secretion. ‘Their appearance is 
shown in Fig. 80. They are about one-eighth of an inch 
long by one-tenth broad, attached to the vine by their great- 
est diameter, and curving upward from it toa height at the 
summit equal to about one-half their breadth. When touched 
by the finger, they are found to be quite adhesive and appar- 
ently waxy, as portions may be drawn away in long threads. 
Examined carefully, they show something like a lamellose 
structure, with the layers, ten to fifteen in number, curving 
slightly toward the anterior and larger end of the mass. If 
examined more critically under a lens, these apparent lamel- 
le render themselves into what might be called Paieodeyinieh 
alternate at their meeting on the summit from the 
opposite sides, after the manner of a braid, as shown 
ings of in Fig. 81, which presents an enlarged view of one 
the two : 
marked Of the masses. In some of them, the threads are 
aa not confluent throughout, but spaces occur between 
cuexopa them, through which the bark may be seen. A sec- 


BINOTATA O . ° ° 
on bitter. tion of the mass discloses an interesting structure of 
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sweet . “+] roestiv stebrs 
(Celas. the lower por tion, suggestive of a vertebral column Roneh eee 
trus) and connected ribs. ing; en- 


; larged to 
Some of these peculiar masses were sent by me to Professor three di- 


Riley, who identified them as the egg-coverings of the insect “Y°°T 
above described, and subsequently gave a brief notice of them in the 
American Entomologist of October, 1880 (vol. ili, p. 254). 
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Nature of the Egg-covering. 


The egg-covering of this insect is, in all probability, a special secre- 
tion, deposited and arranged in such manner as may best serve for a 
protective covering to the eggs. The insect has not, to our knowledge, 
been observed in the act of constructing it, nor are similar coverings, 
so far as we know, provided by other members of the Membracide for 
a like purpose, such as the Buffalo tree-hopper — Ceresa bubalus 
(Fabr.), the one-striped tree-hopper — Thelia wnivittata (Harr.), the 
thorn-bush tree-hopper — Thelia crategi Fitch, the unadorned tree- 
hopper —Smilia inornata (Say), or the unarmed tree-hopper — Sticto- 
cephalus inermts (Fabr.),—all common species in the State of New 
York. The egg-deposits of some of these have been described, but no 
mention is made of any covering protecting them. 


The appearance and touch of the egg-covering of #. binotata are so 
decidedly waxy, that it was but natural to believe that such was their 
character, for many of the insects belonging to the order of Hemiptera 
are known to secrete wax to such an extent that it is collected and 
utilized. Of the Fulgoride —a family next in place to the Membra- 
cide, Westwood says: “ The specics of this family emit the white waxy 





secretion in some cases to a remarkable extent. It is either cottony, 
or arranged in lamelle, and is evidently analogous to the wax secre- 
tion of bees” (Introduc. Class. Insects, ii, p. 429). Some of the Coccide 
——an allied family — are also wax secretors. One of the species pro- 
duces, from numerous secretory sacs or follicles, lodged just beneath 
the skin of the abdomen, the :mportant article of commerce known as 
“ Chinese wax,” “ vegetable wax,” “ vegetable spermaceti,” or ‘ pela.” 
In the American Naturalist, v, 1871, pp. 683-685, may be found an in- 
teresting account of its production. 


The material of the egg-covering of the two-marked tree-hopper* is 
found not to be of a waxy nature. Some pieces of the Celastrus vine 
bearing the masses were submitted to Dr. Hagen, and he has given 
me the result of his examination as follows : ‘‘ The curious white cover 
consists of strings about 0.20 mm thick, which are composed of small 
bubbles or cells of about 0.016 mm diameter. A portion placed on a 
slide and brought over a lamp did not melt, but grew black, like coal, 
proving it not to be wax. When boiled with water it assumed a milky 
appearance, and the bubbles or cells disappeared. It is therefore simi- 





*The ‘‘two-marked tree-hopper,” as designated by Dr. Fitch, is preferable for the com- 
mon name of this insect, that it may not be confounded with the ¢ewo-spotted tree-hopper, 
Thelia bimaculata Fabr. 
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lar to the froth of Cicada spumaria,* dried. Each string is apparently 
laid separately by the insect from an apparatus near the tip of the abdo- 
men. It is surely albwminous.” 

The above examination shows the material to be similar to that 
secreted by the Cercopide (next to the Membracide in anatural order) 
or frog-spittle insects for the shelter of their larval and the pupal 
forms, which may often be seen on pines, willows, grasses, and various 
weeds, looking exactly like masses of spittle adhering to the plants. 
Of these strangely housed insects which may often be met with in the 
State of New York, are Aphrophora parellela Say, A. Saratogensis 
Fitch, A. gquadrangularis Say, Clastoptera Proteus Fitch, and C.¢es- 
tacea Fitch.t 

Egg-Coverings Mistaken for Insects. 

The general resemblance of the pba corenee to some of the Coccus 
insects has been mentioned (ante, page 283), and it has lately been dis- 
covered that the mistake was actually made of naming two species of 
insects from the coverings occurring on two species of plants. 

In the American Naturalist for 1881, at page 574, is this statement 
from Professor Riley : ‘‘ In hastily looking over the collection of the 
late Dr. Fitch recently, we were somewhat amused to recognize the 
white and ribbed waxy material covering the egg-punctures of Hn- 
chophyllum binotatwm labeled as Dorthesia nee ni and D. celastri. 
This covering does bear a superficial resemblance to the exudations of 
Dorthesia, though a glance suffices to show that it has no structure 
connected with it.” ; 

The above statement leaves in doubt the actual labeling of the speci- 
mens by Dr. Fitch, and all who know the extremely careful and accu- 
rate habits of observation that characterized the distinguished ento- 
mologist, would incline to the belief that what seemed a grave blunder, 
would, if farther examination were made, resolve itself into a mistake 
of some less scientific person through whose hands the collections had 
passed. My attention being specially called to the matter, search was 
made of the writings of Dr. Fitch, outside of his regular reports, where 
perhaps the descriptions of the ‘ Dorthesias” might be found, but 
they were nowhere to be discovered. Later, however, among the col- 
lections of the N. Y. State Agricultural Society, arranged by Dr. Fitch, 
evidence was found which Teen conelusiv ely that the blunder had 








* Cicada spwmaria of Linneus, now knownas Philenus spumaria, was originally de- 
scribed from Northern Europe, but it 1s now known to inhabit also England, Germany and 
Switzerland. In this country it is found in one or other of its numerous varieties in Utah, 
Dakota, Sitka, Lake Winnipeg, and, on the eastern side of the coutinent, in Nova Scotia, 
Canada, Maine and New York. (Uhler.) 

+For an interesting account of some of the ‘‘spittle-insects,’’ see the Amemcan Ento- 
mologist, i, 1869, p. 228. 
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indeed been made, and incidentally, that ‘‘ we are all liable to mis- 
takes.” 

In one of the wall-cases of the collection isa branch of Viburnum 
which bears upon one side, numerous closely compacted and overlap- 
ping egg-coverings of /. binotata, and in the same case was a loose 
label (the material in the case had been repeatedly handled since its 
first arrangement, and very little of it ever had the labels attached), 
written by Dr. Fitch as follows: “ Osier Dorthesia (Dorthesia Viburnt), 
A scale-insect, resembling white wax, upon limbs of the Osier ( Vidwr- 
num lentago).” In the same case is a branching specimen of about 
eighteen inches in length, of the bitter-sweet (Celastrus scandens), 
upon which are numerous egg-coverings, but fewer than on the Vibur- 
num. Near it was another label, also by Dr. Fitch, with this inscrip- 
tion : ‘* Dorthesia Solant. A wax-like scale insect which blights the 
Bitter-sweet (Solanum dulcamera).” Did Dr. Fitch subsequently dis- 
cover that the particular bitter-sweet upon which these forms occurred 
was not the Solanum, but the Celastrus, and did he then change the 
specific name to Celastri, on other specimens labeled by him ? There 
is no Solanum in the ease, and the labels, beyond question, referred to 
the two above-named specimens. 

There is every probability that the Dorthesia species of Dr. Fitch 
are but manuscript names, and this may be offered in palliation of the 
blunder, for it may be inferred that but a cursory examination was 
given them when named. Such an examination as would have been 
required for published description, could hardly have failed of disclos- 
ing their unorganized nature. The labeled specimens were placed in 
the Agricultural Society collection in or about the year 1868. 


In Fig. 82 (after Westwood), Dorthesia cataphracta, of Kurope, 1s 
given. A comparison of it with that of the egg-covering of 4. bino- 
tata (see Fig. 81), will show the general resemblance that 
they bear to one another. Comparison may also be made 
with the figure of a native species of Dorthesia (undeter- 
mined) occurring on the burdock (Arctium luppa), accord- 
ing to Professor Comstock, in the Report of the Commis- 





ire. 82-—DoR= es : Z ; : 
aunsta cara. Stoner of Agriculture for 1880, plate ix, fig. 3. 
PHRACTA, of 
Europe. 


Eggs of the Insect. 

Upon removing one of the egg-covers, a scar in the bark will show 
where the insect has, by means of its ovipositor, inserted its eggs. At 
first, the puncture thus made closes upon itself, so as to be scarcely 
noticeable, but later, the rupture of the circulatory vessels and an in- 
crease in the size of the eggs produces a scar which may readily be 
seen upon raising the covering. Upon carefully removing the bark 
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and portions of the adjacent tender wood, the eggs are disclosed. They 
will be found arranged after the same manner as in Cicada, 
inserted through a single opening, in two parallel series, 
separated by a small interval. There are in each row from 
six-to twelve eggs, partly overlapping one another as in 
Fig. 83 a. They are elongate, almost cylindrical, of a deli- 
cate green color, pointed at the more deeply buried end, 
and rounded and of a yellowish tint at the opposite end: 
their form is shown at . They are of so tender a character 
that it is hardly possible to remove them, or even to un- 
cover them for examination without injury. Dr. Hagen 
has examined them microscopically, and has written me as 
a ae. "s follows of them, under date of October 28th :— 


Eggs of the I find the eggs to measure, in length 
ANG spotted (),.42--0.5mm, in breadth 0.1—0.11mm. 
ree-ho ep : : 
their present The chorion is very finely transversely 
ping position striated,as ata (Fig. 84). The contents 
in the twig; sys S| 9 narti ane 
b, their shape Of the egg are inclosed by a particular 
asseeninsec- membrane 0. Near the tip are three 
ales small slits, ¢, probably the micropyle. 
The chorion is hard and easily broken. The re Hoes Sol of 
a ) or FO-S - 
contents of the egg are greenish-yellow; the cells sca trsehopper. 


very fine. 








Food-plants, 

The insect occurs upon many plants in addition to the bitter-sweet. 
Dr. Fitch (4th Rept. State Cabinet, swp. cit.) includes it among the 
species affecting the butternut, upon which it may always be found 
during the latter part of summer, and further states that it iscommon 
on numerous plants and trees. According to the American Hntomolo- 
gist, 1, p. 248, it punctures tender grape stems and causes them to 
wilt ; and occurs quite commonly on the red-bud (Cercis Canadensis), 
and on the hop-tree or tree-trefoil (Ptelea trifoliata)— the latter its 
favorite home. Mr. Glover (Rept. Commis. Agricul. for 1876), reports 
it as puncturing the leaves of the butternut and locust. In Maryland, 
it is of common occurrence on the locust. Mr. Uhler has informed 
me that it is known to oviposit in “Bupatoriwn. 


Natural History. 


The history of the insect is still incomplete. The young larve 
have been found by Professor Riley on the 10th of May. After 
passing their first and third molts [second not mentioned] on May 
18th and June dth, they changed to perfect insects on June 
12th. The larvae are described as being without the horn-like 








* American Entomologist, iii, 1880, p. 254. 
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projection of the thorax seen in the adult, and they appear to 
lack, in this stage, the ability to hop which they display later, and 
from which they derive their common name of ‘‘ tree-hoppers.” 

The time of oviposition is not known. It is probably not prior to 
the middle of August in the State of New York, for upon the 8th 
of that month, I have observed the mature insect abundantly upon 
locust,* when none of the egg-coverings were discoverable. It may 
be presumed to occur during the latter half of August, for Miss Good- 
rich, in reply to special inquiries made, has informed me that the 
coverings with the eggs in the wood beneath them were first observed 
by her in the early part of September, upon her return to her home 
after an absence of most of the summer. From their fresh appear- 
ance at this time, it was quite probable that they had been quite recently 
placed. Her attention was drawn to them by *‘ the extreme beauty of 
the web-like shields of purest white threads. Later [in October], the 
thread-like appearance was lost, as if by a running together of the 
threads.” 

Remedies and Preventives. 


It is difficult to save from destruction a vine which has become so 
badly infested by this insect as the one from which the specimens were 
sent tome. Whenever it is evident from the numerous egg-coverings 
that large numbers of the eggs have been deposited, the portions most 
badly infested should be cut away and burned, during the autumn. 
The larve which emerge from the portion of the vine remaining, in the 
spring, may probably be destroyed by showering them with hot water, 
if care be taken to apply the water upon the sides of the vine where 
the insects are resting. If one prefers to incur the risk of an increase 
of the depredators, rather than sacrifice a large portion of the vine, the 
experiment might be tried as soon as convenient after the dis- 
covery of the coverings, of removing them by means of a stiff bristle- 
brush or otherwise. If, as there is reason to believe, the coverings are 
essential to the preservation and development of the eggs (perhaps ex- 
ceptionally tender) then their removal, by the consequent exposure 
would result in the destruction of the eggs. 

The insects, when they have matured and acquired wings, may be 
driven away before their oviposition, to other food-plants where they 
will prove less obnoxious, by frequently shaking the vine and not per- 
mitting them to become domesticated. They are timid creatures and 
easily frightened from their haunts. 











*These individuals have been pronounced by Professor Uhler as a form of &. binotata, 
although differing in several particulars from examples taken upon the Céelastrus, as in 
their smaller size, the larger yellow spots upon the ridge of the thorax, the anterior tip of 
the thorax but slightly enlarged and expanded laterally (not suggesting the head of a bird), 
and less curved downward toward the head. 
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APPENDIX, 





(A.) 


ENTOMOLOGICAL REPORTS OF Dr. ASA FITCH. 


Upon the resumption of economic investigations of the Insects of the 
State of New York under legislative authority and direction, after an 
interval of ten years, and upon the appearance of the first of the series 
of annual reports upon such investigations directed to be made, it 
seems proper that the labors of the distinguished entomologist by 
whom the preceding investigations were so ably conducted during a 
long term of years, should be referred to, and some desirable informa- 
tion in regard thereto communicated. 


As the entomological reports of Dr. Fitch during the years 1855- 
1872 constituted the first series of the kind published in this country 
— followed by those of Messrs. Walsh, Riley, Packard, Le Baron, 
Thomas and Comstock — it should be of interest to recall, after the 
lapse of more than a quarter of a century, the circumstances under 
which they had their origin, the results that they were expected to ac- 
complish, and the character of the investigations which they were di- 
rected to embrace. 

We accordingly extract from the Transactions of the N. Y. State 
Agricultural Society for the year 1854, that portion of the prefatory 
matter to the [First] ‘‘ Report on the Noxious, Beneficial and other 
Insects of the State of New York,” contained in pages 700-703, under 
the following title :* 


ENTOMOLOGICAL SURVEY. 


At a meeting of the Executive Committee of the New York State Agricultural 
Society, held at the Astor House, in the city of New York, on May 4, 1854, 

Mr. Johnson stated to the Board that the Legislature had made an appropria- 
tion of $1,000 for an examination of insects, especially of those injurious to 
vegetation, and authorizing the appointment of a suitable person to perform the 
work. 

On motion of Mr. Johnson, it was 

Resolved, That Asa Fitch, M. D., of Washington county, be appointed to per- 
form the work, and that he be furnished with such accommodations as he may 
desire, in the rooms appointed for the laboratory, in charge of the Society, and 


*This does not appear in the separate editions of the Report subsequently published. 
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that the President and Mr. Johnson, Corresponding Secretary, be a committee 
to prepare instructions for said entomological examinations. 

The following instructions to the Entomologist were prepared by the com- 
mittee and delivered to Dr. Fitch :— 


ENTOMOLOGICAL EXAMINATIONS. 


The Legislature, at its last session, having appropriated the sum of $1,000, to 
be expended by the Society in an examination of the Insects of the State, es- 
pecially those injurious to vegetation; the Executive Committee having ap- 
pointed Asa Fitch, M. D., of Salem, Washington county, to make the examina- 
tion, the following regulations for the guidance of the examiner were prepared 
by William Kelly, President, and B. P. Johnson, Secretary of the Society, the 
committee appointed for the purpose. 


As our State has had a thorough examination made of all branches of its Na- 
tural History, except its Insects, it is of the highest importance that the remain- 
ing branch — not less in importance than the others—should receive attention. 
The committee feel assured that in the selection of Dr. Fitch they have secured 
a person every way competent to discharge the duties imposed in a manner 
creditable to the Society and the State. 

In carrying out this examination it is desirable that equal prominence be given 
to economical as well as to scientific entomology, that being the part of this science 
which is specially important to the community at large. It has been objected to. 
the volumes of the Natural History of the State, that they are too purely scien- 
tific in their character to be of special value to the great mass of our citizens, and 
in the work now to be performed it is obvious that it will be of very little con- 
sequence to know that a particular kind of moth or fly is an inhabitant of this 
State, unless we are also informed of its history and habits, and whether it is a 
depredator upon any substance which is of value to man. The habits and in- 
stincts of our insects are a proper subject of inquiry as much as their names and 
the marks by which they are distinguished from each other. The whole history 
of every noxious species should at least be traced out as fully as circumstances 
will permit. 

The examiner is therefore directed, in the first place, to make for the present 
season, the insects which infest our fruit-trees the leading object of examina- 
tion. Those infesting our forest-trees, our grain and other crops, our garden 
vegetables, our animals, etc., will remain to be particularly studied hereafter. 
The examiner is desired in his examinations to search out every insect which is 
a depredator upon our apple, plum, pear, cherry, peach, and other fruit-trees, 
and study out all the facts in the history of each species, both in its larva and in 
its perfect state, as far as he shall have opportunity to do it. In this way a broad 
foundation will be laid to which additions can be made, which future observa- 
tions may show to be necessary. 

Should any important insect depredator appear the present season in any other 
situation than upon the fruit-trees, the opportunity for studying it should not be 
neglected, for the same species may not appear again in many years under cir- 
cumstances as favorable for becoming acquainted with its real history. 

Secondly : What time is not necessarily occupied in examining the insects in- 


ENTOMOLOGICAL REPORTS OF DR. FITCH. 293 


festing oar fruit-trees should be devoted to collecting and classifying the insects 
of the State, and to naming and describing such species as have not been de- 
scribed. 

A report to be prepared at the end of the season, to be submitted to the Legis- 
lature, showing what has been accomplished during the season, to be divided 
into two parts. The first, upon economical entomology, giving an account of 
all that has been ascertained respecting the insects infesting our fruit-trees, and 
any other injurious species that may have been obtained. The second, upon 
scientific entomology, giving a systematically arranged catalogue of all the in- 
sects of the State, so far as they are known, with a brief description of such new 
and undescribed as may be discovered. 

The work should be pursued with a view of eventually securing to the State 
as full and complete accounts of all the insects of this State as far as to place this 
important science (which is at the present so greatly in the background, and so 
partially and imperfectly explored upon this side of the Atlantic) in as perfect a 
position and as favorable a situation for being acquired as its nature will admit 
of. Should there be time, in addition to the above, to perform other labor, it is 
desired, 

Thirdly: That a commencement should be made in writing out full descriptions 
of the species pertaining to some particular order, with observations upon the 
time of appearing, habits, etc., with a view of future publication, so as to secure 
a complete account of all the insects of the State pertaining to that order. 

Lastly: Suits of specimens to fully illustrate both the economical and scientific 
entomology of the State should be gathered in connection with the other parts 
of this work, to be placed in the Cabinet of Natural History; and in the Agri- 
cultural Museum, specimens of the wood, leaves, and fruits, and other substances 
depredated upon by each and every species of our noxious insects, showing the 
galls or other excrescences which they occasion, the holes or burrows which they 
excavate, the webs or other coverings for themselves which they construct, with 
preserved specimens of the worms, caterpillars, etc., by which each of these de- 
formities is produced. 

Such further examinations as Dr. Fitch may deem necessary to carry out fully 
the objects desired to be accomplished, as from time to time may be deemed ad- 
visable, the committee desire may be made. 


[Signed] WILLIAM KELLY, 
B. F. JOHNSON, 
Committee. 


Under the above appointment and instructions, Dr. Fitch presented 
to the State Agricultural Society, his Hirst Report on the Noxious, 
Beneficial and Other Insects of the State of New York, bearing date of 
March 14, 1855. It was published in the Volume of the Society’s 
Transactions for 1854, in the year 1855. The Report having received 
the approbation and high commendation of a committee of the State 
Agricultural Society, and also a select committee of the Legislature to 
whom it was referred (see Trans. NV. Y.S. A. S. for 1854, pp. 693-700), 
the continuance of the appropriation for carrying on the Entomo- 
logical work was asked of the Legislature. It was granted, and an- 
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nual appropriations were made thereafter, for several successive years, 
and until the infirmities of an advanced age no longer permitted Dr. 
Fitch to continue his valued investigations. 

The Fitch Reports, which have been universally held in high esti- 
mation both at home and abroad by entomologists, agriculturists, and 
many others, are fourteen in number. ‘They are published in the 
Transactions of the State Agricultural Society, as follows :— 








Transactions N. Y. Sr. AGRIcULTURAL SOCIETY. 





NUMBER OF REPORT. 
Volare For the} Publish-}| Current No. of 








Year | jed in Pages Pages. 
IR ITS tie ive ole lovs Caleta scisteleicicteetserereisveralerelelelsl= Xiv 1854 1855 705-880 176 
DCCOMGM sac mieciotereivesteteeisicicic s\ele[oicielasfetelese XV 1855 1856 409-559 1651 
Minima Gesmerenyaalesisinciemicisieisieiemiienleciclowiate xvi 1856 1856 315-490 176 
Hori hs aacsie arse ieracns eine aaeencis etait xvii 1857 1858 687—753 67 
GHIA eset sreteteitetoleieleieieeici= ois aferaeosisy ol eraeieres xvill 1858 1859 781-854 74 
Slop sBbdooasanoossoaduedo nooo Gouadade ex 1860 1861 745-868 124 
Seer ingen mrevecreitsete siavetelaicie etateletorevetetetsiers xxi 1861 1862 818-859 47 
IBN OTA oie olelerwie = elelcle/elels}einieies/=\eleleleloles=lnlar~ XXil 1862 1863 657-691 35 
INimthy 26. Schaeieitslsisiavstereiets aL ts biter teteraie Xxiii 1863 1864 778-823 46 
Membhiperoie veers teiciaeicetelete seieisiiet= XxiV 1864 1865 433-461 29 
Pleventhiee ser cetatecisereieleetererseleleratoteretetsete XXVi 1866 1867 487-543 57 
Miva] fiieapee rare tetetelatsrelereiciete cheisteieieetelaleisiet= XXVil 1867 1868 889-982 44 
UN ivi Cob ob aoesecudueobudgooddeas XX1X 1869 1870 495-566 72 
ITEM MIE Hop aesoasonaadaoaubosode XXX 1870 1872 855-381 aif 











Of the above reports, the twelfth, thirteenth and fourteenth have 
only been published as above stated: the others have appeared sepa- 
rately, as follows :— 


First Report | on the | Noxious, Beneficial and Other Insects, | of 
the | State of New York, | made to the State Agricultural Society, 
pursuant to an Appropriation | for this Purpose from the Legislature 
of the State. | — | By Asa Fitch, M. D., | Entomologist of the N. Y. 
State Agricultural Society ; Member of the | Entomological Society of 
France, of Pennsylvania, etc. |— | Albany: |C. Van Benthuysen, 
Printer to the Legislature. | No. 407 Broadway. | 1855. | Pamph., 
8vo., pp. 180, including Index. Title-page cover, and title-page. <A 
few copies were bound in cloth. 


*Appended to this Report, on pp. 755-812, Dr. Fitch has republished the following rare 
tract: ‘‘ Descriptions of New Species of Heteropterous Hemiptera of North America, by 
Thomas Say. New Harmony, Indiana. December, 1831.’’ Of this publication, only two 
copies were known to be extant. It was here reproduced from a transcript which Dr. Fitch 
had made of one of the two copies, which was in the possession of Dr. Harris. It contains 
143 species. ; 
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This Report is mainly devoted (145 pages) to the insects injurious to fruit-trees, 
viz., the Apple, the Pear, the Peach, the Plum (1 species of insect), the Cherry, 
and the Grape-vine. It also notices Insects infesting the Hickory, the Pine 
(1 species of Insect), the Cabbage and \the Gooseberry (each 1 species). 

First and Second Report | on the | Noxious, | Beneficial and Other | 
Insects, | of the | State of New York. | Made to the State Agricul- 
_tural Society, pursuant to an | appropriation for this purpose from the 


| Legislature of the State. | — | By Asa Fitch, M. D., | Entomologist 
of the N. Y. State Agricultural Society ; Member of the | Entomo- 
logical Society of France, of Pennsylvania, etc. |— | Albany: | C. 


Van Benthuysen, Printer to the Legislature. | No. 407 Broadway. | 
1856. | Cloth, 8vo., pp. 336 including Index. Plates 1-4, and 37 
wood-cuts not numbered in the text. 

This Report treats of Insects injurious to the Apple-tree (in 75 pages); to For- 
est-trees (in 21 pages), viz., the Pine, Larch, Maple, and Poplar; and to Field 
crops, viz., Wheat, Corn, and Hops. 

Third, Fourth, and Fifth Reports | [same as preceding to] | C. Van 
Benthuysen, Printer. | No. 407 Broadway. | 1859. | cloth, 8vo., sepa- 
rately paged: Third Report, pp. i-vii + 38-172, plates 1-4, 1 wood- 
cut: Fourth Report, pp. 1-67, 4 wood-cuts in text: Fifth Report, 
pp. 1-74, 9 wood-cuts in text. Index of 11 pages (unpaged) to the 3 
reports, referring to the 360 sections contained therein. 

The Third Report notices the Insects of our Fruit-trees (56 species of apple 
insecis), including the nut-trees, and, in a supplement, a few miscellaneous in- 
sects : The Fourth Report, Insects injurious to Evergreen Forest-trees ; and the 
Fifth Report, the Insects of Deciduous Forest-trees, 

Sixth, Seventh, Eighth and Ninth ; Reports | on the | Noxious, 
Beneficial and other Insects, | of the | State of New York. | Made to 
the State Agricultural Society, pursuant | to an Annual Appropria- 
tion for this purpose | from the Legislature of the State. | — | By Asa 
Fitch, M. D., | Entomologist of the N. Y. State Agricultural Society; 

| Member of the Entomological Society of France, | of Philadelphia, 
the Albany Institute, etc. | — | Albany: | Van Benthuysen’s Steam 
Printing House. | 1865. | Cloth, 8vo., pp. 260, plates 1-4,4 wood-cuts. 

The Sixth and Seventh Reports are devoted to Insects infesting Grain crops 
(90 pages upon the wheat-midge) ; the Eighth and Ninth to Insects infesting 
Gardens. 

[Ninth] Report of Dr. Fitch on the Noxious and other Insects det- 
rimental to Agriculture. Also an address delivered before the N. Y. 
Agricultural Society. Albany: C. Wendell, Legislative Printer. 1865. 
Pamphlet, 8vo., pp. 56, with index. 

The address is upon the Hop-Aphis, referred to on page 320. The Pamphlet 


is not now accessible to me, and therefore the above is the only reference to it that 
may be made at present. 
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Tenth and Eleventh | Reports | [same as preceding to] Van Ben- 
thuysen & Sons’ Steam Printing House. | 1867. | Pamph., 8vo., pp. 
90, including Index (the Tenth Report occupies 29 pages), 18 figs.: 
cover with half-title, viz., ‘'enth and Eleventh Reports | of the | Nox- 
ious, Beneficial and other Insects. | By Asa Fitch, M. D. | 

The Tenth Report contains notices of ‘“ Insects infesting Gardens” — Nos, 14~ 
18, viz., the cucumber-beetle, the three-lined potato-beetle, the hop-aphis, the 
barberry-aphis, and the flattened centipede. 

The Eleventh Report contains the onion-fly, Anthomyia ceparum Linn., the 
punctured flea-beetle, Psylliodes punctulata Mels., the cabbage-fly, Antho- 
myia brassicew Bouché, the radish,fly, Anthomyia raphani Harris, the cabbage- 
Aphis, Aphis brassice Linn., an extended notice of wire-worms, and notices of a 
few other insects. 


The Reports of Dr. Fitch should be, and are we believe, regarded 
as indispensable to the library of every American entomologist. In- 
quiries are frequently made of where and how they are to be procured, 
for unfortunately, complete series are but rarely to be met with. It 
will, therefore, be of service to make the following statement in rela- 
tion to them, referring to the table of their publication given upon 
page 294. 

Two or three of the bound volumes originally published,— the one 
containing the first and second reports, and the one containing the 
sixth, seventh, eighth, and ninth — may be obtained, by purchase, by 
addressing the Secretary of the State Agricultural Society, at Albany, 
Mr. T. L. Harison. The third report is only to be had at second 
hand as it may by chance be met with. Of the remaining ones of 
the series, viz., the fourth, fifth, and tenth to fourteenth inclusive, copies 
(of some of them only a few), in the volumes of the Transactions of the 
Society in which they were published (see table), are still in possession 
of the Society, and may probably be procured from the Secretary 
through purchase or exchange. 

In consideration of the value of these reports and their increasing 
rarity, provision was made, in 1873, through an appropriation of the 
Legislature of the State, for their revision and republication. * 

The revision was completed by Dr. Fitch and presented to the Legis- 
lature, and a resolution for printing two thousand copies under the 
direction of the Board of Regents of the University was passed by the 
Assembly,+ but for some reason (it is believed from political considera- 
tions), it failed to receive the concurrence of the Senate. 





*Chapter 760 of the Laws of 1873 (page 1147) appropriates fifteen hundred dollars to 
Dr. Fitch ‘‘for revising and completing for publication his survey of the noxious and other 
insects of the State.” 

+See Journal of the Assembly for 1875, April 16th, p. 864. 
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When a few years ago, it was proposed to make another effort for 
the publication, tne manuscript could not be found, nor has the 
search subsequently made for it been successful: it is feared that, not 
having been properly cared for at the time, and through ignorance of 
its value, it was destroyed. As it should have been deposited in the 
State Library, it is still hoped that it may be brought to light in the 
removal of the greatly overcrowded material of the Library to the 
quarters being prepared for it in the New Capitol. As a possible aid 
to its discovery, the above somewhat Circumstantial statement is 
made. 


Miscellaneous Entomological Papers of Dr. Fitch. 


In addition to the Annual Reports made to the N. Y. State Agricul- 
tural Society, as noticed in the preceding pages, the following ento- 
mological papers have been contributed by Dr. Fitch to the Trans- 
actions of the Agricultural Society, the Quarterly Journal of Agricul- 
ture and Science, the Country Gentleman, the Cultivator, and to other 
agricultural and scientific publications. It has not been possible to 
complete the list. Additions to it may appear hereafter. 


1845. Insects Injurious to Vegetation.— No. 1. (American Quarterly 
Journal of Agriculture and Science, i, 1845, pp. 250-254, 
pl. 3.) 


Describes and figures (in colors) the following species of Coleoptera: 
Saperda (Oberea] tripunctata, S. bivittata, S. calcarata, Clytus [Glyco. 
bius| speciosus, C. [Cyllene| pictus, C. [| Neoclytus| caprea, Desmocerus 
palliatus, and Purpuricenus (humeralis). 


1845. Insects Injurious to Vegetation.— No. 2. Insects of the genus 
Cecidomyia, including the Hessian Fly and Wheat Fly. (Ib., 
pp. 255-269. ) 

Gives general characters of the order of Diptera and of the family of 
Tipulide, with the generic features, habits, and foreign and American 
species of the genus Cecidomyia ; together with a detailed description 
of Cecidomyia sulicis, its galls, habits, enemies and destroyers, illus- — 
trated by a steel plate of eight colored figures. 


1845. Insects Injurious to Vegetation.— No. 3. The Wheat Fly. 
(Id., ii, 1845, pp. 233-264.) 

Discusses the insect under the following heads: Its foreign history, 
its domestic history, its habits, its natural enemies, artificial means 
for arresting its ravages, description of the clear-winged wheat-fly 
(Cecidomyia tritici), the spotted-winged wheat-fly (C. caliptera), and, 
species resembling the wheat-flies, C. thoracica and C. togata. 


1846. On the Wheat Fly and Chinch Bug. (Ohio Cultivator, Feb- 
ruary 1, 1846.) 


Cited from the catalogue of the Museum of Comparative Zodlogy at 
Cambridge. 
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The Wheat Fly. (Transactions of the N. Y. State Agricultural 
Society, for 1845, v, 1846, pp. 255-290, 1 pl.) 

As stated in a foot-note: “ This essay originally appeared in the 
Quarterly Journal of Agriculture and Science, vol. ii, no. 2; to the 
editors of which acknowledgments are due for the illustration with 
which it is accompanied. The essay has been revised, and new para- 
graphs added by the author.” 

Also published separate ; second edition, Albany, 1846, pp. 38, pl. 1. 


Insects Injurious to Vegetation, No. 4. The Hessian Fly. 
(American Quarterly Journal of Agriculture and Science, 
October, 1846, iv, pp. 244-264.) 

Treats of the species under the following heads; Its introduction into 
America— Its civil history and bibliography — Its name and synonyms. 
Insects Injurious to Vegetation. No. 5. The Hessian Fly — 

continued. (Id., for January, 1847, v, pp. 1-27.) 

Treats of its character, transformations and habits — Its parasites — 
Remedies — and concludes with a summary of the preceding history. 
Winter Insects of Eastern New York. (Id., for May, 1847, v, 

pp- 274-284. ) 

Describes the following new species of Neuroptera and Diptera; 1. 
Boreus nivoriundus, the snow-born Boreus. 2. Boreus brwmalis, the 
mid-winter Boreus. 3. Perla nivicola,* the small snow-fly. 4. Wem- 
oura nivalis, the large snow-fly or the shad-fly. 5. Culex hyemalis, the 
winter musketoe [corrected in MS. note to Anopheles hyemalis].+ 6. 
Chironomus nivoriundus, the snow-born midge. 7. TVrichocera bru- 
malis, the mid-winter Trichocera, 8, Podura nivicola, the snow-flea. 

List of Noxious Insects. (Id., for September 1847, vi, pp. 145— 
152.) 

Classified under nine headings: 1. Infesting Grain, 28 species are 
named. 2. Infesting Meadows and Pastures, 23 species. 3. Infesting 
Garden Vegetables, 38 species: some English species are included in 
the preceding. 4to9. Infesting Flowers, Orchards, Forest-trees, Do- 
mestic Animals, Dwellings, and attacking Man; no species are men- 
tioned. As infesting “ old books, herbaria, cases of insects, old furni- 
ture, ete.,” Atropos pulsatorius (Linn.) Leach, the book-louse, is de- 
scribed (page 150). As occurring “on wheat-heads, straw, grain and 
flour in the field, barn and mill,” Psocus tritici, the wheat-louse, is de- 
scribed (page 151). As occurring ‘‘in forests on the surface of melt- 
ing snow, buckets of maple sap, and pools of water,” Podura nivicola is 
redescribed. As occurring on grape-vines, sucking their juice, Otio- 
cerus Coquebertit Kirby, is described. 

The Hessian Fly: its History, Character, Transformations and 
Habits. (Transactions N. Y. State Agricultural Society, for 
1846, vi, 1847, pp. 316-373, 1 pl. [7].) 

Originally published in the American Journal of Agriculture and 
Science, vols. iv, v, and now revised by the author. 


*Is Capnia pygmea Burm. 
+Is Anopheles gquadrimaculatus Say. 
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This essay contains many details of history and habits, which are not 
repeated in the notice in the Seventh Report on the Insects of N. Y. (pp. 
134-144 of 6th-9th Reports, 1865.) Remedial measures are discussed at 
length, under the following heads: 1. A Rich Soil. 2. A Late Sow- 
ing. 3. Grazing. 4. The Roller. 5. Mowing. 6. Fly-proof Wheat. 
7. Steeps for the Seed. 8. Oatsas a Decoy. 9. Wheat as a Decoy. 
10. Deeply Covering the Seed. 11. Procuring Seed from Uninfested 
Districts. 12. Sun-drying the Seed. 13. Drawing Elder Bushes over 
the Young Plants. 14. Sprinkling Fine Salt, Ashes, or Caustic Lime 
over the Young Plants. 15. Burning and Plowing up the Infested 
Stubble. 

The above was also printed separately, in a pamphlet, 8vo., Albany, 
1846, pp. 63, 1 plate ; and also, Albany, 1847, pp. 60, 1 plate. 


The Grain-moth — Tinea granella. (The Cultivator, New 
Series — vol. iv, January, 1847, pp. 13, 14 — 54 cm.) 
Gives a general account of the species (description, habits, transfor- 
mations, and remedies), with critical remarks upon the Angoumois 
moth, Anacampsis? cerealella. 


The Currant-Moth, Abraxas? Ribearia. (Transactions of the 


New York State Agricultural Society, for 1847, vii, 1848, pp. 
461-469, 1 pl., 11 figs.) 

Gives a popular description of the larva, with an account of its habits 
and transformations, the nature and extent of its injuries, and reme- 
dies useful against it. The insect is also scientifically described in its 
larval, pupal and perfect stages, under the above name, being doubt- 
fully referred to the genus Abrazas. In the plate, the three stages are 
represented, with some structural enlargements. 


Catalogue of the Insects in the State Cabinet of Natural His- 


tory, December 1, 1848. (Second Annual Report on the State 
Cabinet of Natural History, 1849, pp. 25-39.) 

Gives a classified list of 608 examples, representing 358 species, of 
which 32 species are Lepidoptera, 30 Neuroptera, and the remainder 
Coleoptera. [This collection is no longer in existence, having been de- 
stroyed by Anthrenus varius during the subsequent twenty years. | 


[Insects infesting Sheep and other Domestic Animals], con- 
tained in ‘‘ A Historical, Topographical and Agricultural 
Survey of the county of Washington.” (Transactions of the 
N. Y. State Agricultural Society, for 1849, ix, 1850, pp. 753- 
944.) 


Notices, popularly, the following insects, in pp. 797-804: The sheep- 
tick, Melophagus ovinus ; Ornithomyia avicularia, infesting owls ; the 
stride — the bot-flies of the horse, Gstrus equi and (Wstrus nasalis 
(p. 799); the gad-fly of cattle, Hypoderma bovis ; the sheep gad-fly, 
Cephalemyia ovis (p. 800); sheep maggots, Lucilia Caesar (p. 801), 
Lucilia cadaverina, Calliphora vomitoria (p. 802), and Calliphora fulvi- 
barbis ; Musca domestica and Stomoxys calcitrans (p. 808) ; also remedies 
and preventives for sheep maggots {p. 804) 
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1851. Catalogue with References and Descriptions of the [ New York] 
Insects [of the suborder Homoptera] collected and arranged 
for the State Cabinet of Natural History. (Fourth Annual 
Report on the State Cabinet of Natural History, 1851, pp, 
43-69. ) 


The catalogue embraces all of the New York Homoptera known to 
Dr. Fitch, represented in 266 examples. It contains notes upon 138 
species, of which 82 are described as new, occurring in the several 
families as follows : In the Cicadida, 4 species are noticed; Fulgorida, 
14 species, of which 6 are new ; Membracida, 31 species, of which 14 
are new ; Cercopide, 8 species — 4 new ; Tettigoniide, 46 species — 32 
new ; Psyllide, 6 species— all new: Aphida, 26 species—18 new ; Coc- 
cide, 3 species —2 new. The following 6 genera are proposed and de- 
scribed : Carynota, Cyrtoisa [error for Cyrtosia], Telamone, Heleochara, 
Erythroneura, and Hmpoa. 


1851. Wheat Insects —Joint-Worm. (The Cultivator, New Series, 
vill, October, 1851, pp. 321-324.) 

Injuries of the joint-worm as related by a correspondent: A species 
of ?Capsus observed upon the wheat : The “‘ joint-worm ” described and 
critically compared with the Hessian-fly worm, and with Miss Morris’ 
wheat-midge (an undetermined species), and is found to be different 
from these or any known species. 


1852. Cantharis vittata. (Journal N. Y. State Agricultural Society, 
for October, 1852, iii, p. 55 — 18 cm.) 

Notes upon the striped blistering-fly, Cantharis vittata, which had en- 
tirely destroyed some potato vines near Albany. Remarks upon their 
blistering properties, with directions for collecting and preparing them 
for use. 


1854. Apple-tree Pests — Schénherr’s Weevil and the Orchard Moth. 
(Trans. N. Y. State Agricultural Society, for 1853, xiii, 1854, 
pp. 178-187.) 

Account of Pachyrhynchus Schonherri of Kirby, identical with Cur- 
culio Noveboracensis of Forster, eating the buds and young twigs of 
apple-trees in Michigan ; also, of a caterpillar stripping all the leaves 
from the orchards in Washington county, N. Y., which is named as 
Argyrolepia pomoriana n. sp. An allied species is described and named 
as Argyrolepia sylvaticana, or the Forest-moth. Ina postscript to the 
above, which had been published in the Salem Press of July 12th, Dr. 
Fitch corrects an error in relation to the orchard moth, and now names 
it Chaetochilus pometellus, Dr. Harris having meantime published a 
description of it as Rhinosia pometella, in a newspaper dated the 19th 
of July. Dr. Fitch also describes and names an associated species as 
Chetochilus contubernalellus. 

Appended to the above, are two letters from Dr. Harris, in which he 
notices the Michigan weevil as Jthycerus Noveboracensis [its present 
name], and the ‘‘ Palmer-worm” or Rhinosia pometella, (pp. 188-192). 
[Dr. Fitch was the first to describe the larva of this insect, while at the 
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same time he named (as Argyrolepia pomoriana) a moth as its parent 
which was quite a different insect, belonging to a different family. ] 


1854. Insects of Algiers from the Museum of Natural History of Paris, 
confided to Asa Fitch, M. D., for the Agricultural Society of 
New York [136 named species as per list sent]. 

Remarks upon the Insects named in the above List, by Asa 
Fitch. (ld., for 1853, xiii, 1854, pp. 369-379.) 

In this paper Dr. Fitch, in remarking upon Colias Hdusa, one of the 
species received, indicates as New York insects, Colias Philodice 
Godart, Colias Chrysotheme Boisd., Colias Phicomone Boisd., Colias 
nastes Boisd., Colias santes nu. sp., and Colias Edusa. In the notices of 
the Coleoptera he gives several instances of retarded development 
among the Buprestidae. 


1855. [Entomology. No. I.]— Osage Orange Insect. (The Country 
Gentleman, for Jan. 18, 1855, v, p. 388 — 77 centimeters.) 

The Osage-orange has been highly esteemed and extensively used in 
Illinois, Wisconsin and Iowa, as a hedge-plant, from its adaptation to 
the climate and its freedom from insect attack. White-ants have been 
reported as injurious to it, but it is probable that they only attack the 
roots after they are dead. 

The insect now sent by Mr. Robert W. Kennicott, as occurring onan 
Osage-orange hedge in Granville, Ohio, is a species of Lecanium, for 
which if new, Mr. K. had proposed the name of Coceus maclure [from 
the generic name of the plant, Maclura auriantica|. It is probably 
identical with the fig-tree bark-louse, ZL. carice of Fabricius, but if 
new, it should bear the name of L. maclurw. Dr. Fitch figures the 
scales and describes them, and gives their natural history, drawn from 
allied species. The proper remedies would be to remove the scales and 
scrape the branches with a wooden-bladed knife, subsequently wash- 
ing with gas-tar water or fish-oil ; or, if these are not convenient, then 
with strong soap-suds, at intervals of a few days, two or three times. 
For this, the spring of the year would be the best time. The trunk and 
limbs, as a protection from future attack might be whitewashed, or 
coated over with clay dissolved in water to the consistency of thick 
paint. 

[No notice of this Osage-orange depredator, as such, at least, appears 
in the New York Reports. It is probably the same insect subse- 
quently described (in 1860) by Dr. Fitch as Lecanium acericorticis, from 
maples in Albany, and identical with the Lecaniwm maclure of Walsh 
and Riley (Amer. Hntomol., i, 1868, p, 14), and with the species de- 
scribed by Rathvon (Pennsylvania Farm Journal, iv, August, 1854, pp. 
256-258) as Coccus innumerabilis, now known as Pulvinaria innumera- 
bilis (Rathvon). ] 

1855. [Entomology. No. II.]|—'The Hunter Weevil. (The Country 
Gentleman, June 14, 1855, v, p. 373 —56 cm.—2 cols. The 
Cultivator, July, 1855, Third Series, iii, p. 221 — 40 cm.) 

Gives the characters of weevils, to which this insect belongs. It is 
identified as the Sphenophorus venatus of Say, described in 1831, and the 
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meaning of the scientific name is given. It isa common species and 
had been observed since 1847 by Dr. Fitch, eating the leaves of corn, 
and hiding under leaves and in other localities. [See Sphenophorus 
sculptilis, page 264, ante.] 


[Entomology. No. I1I.]— The Chinch Bug. (The Cultivator, 
August, 1855, Third Series, iii, p. 238 — 37 cm.) 

In reply to a communication from a correspondent in Indiana, giving 
an extended account of the operations of the insect in corn and wheat- 
fields, it is identified as the chinch-bug, and speculations upon the 
origin of the name are offered. Originally described by Say as Lygeus 
leucopterus, it is referred by Dr. Fitch to the genus Micropus of Spinola. 
Micropus Spinole Signoret, had recently been discovered and described, 
from the environs of Paris. 


Entomology. No. 1V.—The Apple Plant-Louse. (The Country 
Gentleman, July 19, 1855, vi, p.48—84cm. The Culti- 
vator, Sept. 1855, Third Series, iii, pp. 278, 279 — 80 cm.) 

Gives directions for communicating specimens of insects. Six species 
of apple plant-lice and bark-lice known, two of which are undescribed. 
The Apple plant-louse examined, is identical with the Aphis mali of 
Europe. Their description, natura] history, secretion of honey-dew, 
their enemies, and remedies; of the latter are soap-suds, tobacco water, 
and smoke ; the ‘‘ Parapetticoat ” of Dr. Lindley described. 


Entomology. No. V.—JInsects which destroy Plant-Lice. 
(The Country Gentleman, Sept. 6, 1855, vi, p. 158 — 84cm.) 


Compares the offensive smell of a tree badly infested with the lice, 
to that of stale fish: Remarks upon the rapid multiplication of the 
aphides: The lady-bugs make the greatest havoc among them, and 
their method of attack and their general habits are given : A general 
account is given of the Aphis-lion — the larva of the lace-wing fly, of the 
family of Hemerobiide, which also destroys large numbers of plant-lice, 


Entomology. No. V, contin.— Insects which destroy Plant- 
Lice. (The Country Gentleman, Sept. 13, 1855, vi, pp. 174, 
175 —55 cm.) 

The Syrphus fly is mentioned as the third enemy of plant-lice, and 
its habits narrated. They are also liable to the attack of one of the 
Ichneumonidae, of the genus Aphidius. The manner of oviposition, and 
the development of the insect within the aphis is detailed. Gathering 
these plant-lice enemies by a beating net, from hedges and forests, and 
transferring them to infested trees, is recommended. 


Entomology. No. VI.—Gaylord’s Wheat-Caterpillar. (The 
Country Gentleman, Noy. 22, 1855, vi, p. 331 — 37 cm. The 
Cultivator, January, 1856, Third Series, iv, p. 19 — 28 cm.) 

The caterpillar feeds on kernels of wheat, when in the milk and ripe: 
they are described —habits are given--have long been known in 
Western New York, but the perfect insect is unknown. It is believed 
to belong to the Platyptericidw. Mr. Gaylord describes the caterpillar 
in Trans. NV. Y. St. Agricul. Soc., iii, p. 147. See also Cultivator, 1839, 


——————— 
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“vi, pp. 21 and 43. Differs from Dr. Harris’ wheat caterpillars (Treatise, 
p- 354). 


1855. Entomology. No. VII.—The Wheat Thrips and Three- 
banded Thrips. (The Country Gentleman, Dec. 13, 1855, vi, 
p-. 385 — 84 cm.) 

Specimens sent from Geneva, Wisconsin, as injuring the blossoms of 
wheat and clover early in July; characters of the Thripidide@ given; their 
numerous food-plants; abundance, habits and injuries of the grain 
Thrips, Thrips cerealium, in England. The several stages of the Wis- 
consin species are described, and it isnamed Thrips tritici. A species 
common upon wheat in Washington county, N. Y., on the 1st of June, 
is described, and named Coleothiips trifasciata. It had been seen upon 
flowers of tansy [ Tanacetum vulgare] the last of July. 


1856. Entomology. No. VIII.—Cut-Worms. (Country Gentle- 
man, March 6, 1856, vii, pp. 154, 155 ; continued in no. for 
March 15, id., p. 171—104 cm. The Cultivator, April, 
1856, Third Series, iv, pp. 115, 116 — 78 cm.) 

In reply to inquiries, states that cut-worms appear to occur in all 
soils. Their ‘‘ biography” is given, and five different kinds are de- 
scribed, which have not been reared to the perfect state, so that their 
species are unknown. Two of our most common cut-worm moths, viz., 
Agrotis subgothica Haworth, and Agrotis devastator Brace, are described; 
and methods of subduing cut-worm ravages are given. 


1856. Entomology. No. 1X.—The American Vaporer Moth. (The 
Country Gentleman, April 3, 1856, vii, pp. 217, 218; contin. 
in no. for April 10, id., p. 235 —106 cm. The Cultivator, 
May, 1856, Third Series, iv, pp. 154-156 — 80 cm.) 

Discourses of the great beauty of the caterpillar, and describes the 
insect in its several stages (egg to imago). Describes its two principal 
parasites, viz., Trichogramma ? orgyien. sp., and 7? fraternan. sp. 
Some of its ravages are mentioned, and for their prevention, destruc- 
tion of its eggs is recommended. 


1856. Entomology. No. X.—Borer in Apple Trees— The Bu- 
prestis. (The Country Gentleman, July 10, 1856, vill, p. 27 
— 70cm. The Cultivator, August, 1856, Third Series, iv, pp. 
240, 241 — 51 cm.) 

Gives a statement of the operations upon apple-trees of some unde- 
termined Buprestide, with a general account of the thick-legged Bu- 
prestis, Chrysobothris femorata, and method for preventing its ravages 
by the use of soft soap. 

1856. Entomology. No. XII.— The Rose-Bug. (The Country 
Gentleman, July 31, 1856, viii, p.75—70cm. The Culti- 
vator, Sept. 1856, Third Series, iv, pp. 270, 271 — 54 cm.) 

Erroneously reported as poisonous to fowls. Its favorite food-plants 
are mentioned, with description of the beetle, the natural history of the 
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insect, and its natural enemies. Remedies and preventives for its 
ravages, and State bounties for its collection and destruction recom- 
mended, 


The Joint-Worm in Barley. (Journal N. Y. State Agricul- 
tural Society, for December, 1856, vii, p. 76 —.13 cm.) 
Insects destructive to Barley, in Cazenovia, N. Y., identified as Hury- 
toma hordei, for the first time noticed in this State. 


Entomology. No, XIII.— The Prickly Leptostylus —a Worm 


under the bark of Apple-Trees. (The Country Gentleman, 
Jan. 29, 1857, ix, p. 7%83—7% cm. The Cultivator, March, 
1857, Third Series, v, pp. 77, 78 — 58 cm.) 

Account of its operations as observed by Mr. Clark, in Wisconsin. 
Identified as the Leptostylus aculiferus of Say and described by Dr. 
Fitch. Repeated applications of soap recommended for its prevention, 
and suggestions made for its detection in its retreat. 


Entomology. No. XIV.— Insects Imbedded in the Interior 


of Wood. (The Country Gentleman, March 26, 1857, ix, pp. 
201, 202—68 cm. The Cultivator, May, 1857, Third 
Series, v, pp. 138, 159 — 46 cm.) 

Remarks upon the importance of accompanying requests for infor- 
mation upon insects submitted, with the statement of what is known 
of them. Description of the Pigeon Tremex, Zremex Columba Linn., 
in its larval and pupal stages: mention of the trees which it infests 
and the decay that results. No method known by which we may de- 
stroy the larve. Many are killed by a parasite. Attack upon a tree 
may be arrested by a thick straw encasement preventing egg-deposit, 


Entomology. No. XV.— Grasshoppers. (The Country Gentle- 


man, July 16, 1857, x, pp. 42,43 —96 cm. The Cultiva. 
tor, August, 1857, Third Series, v, pp. 245, 246 — cm. 70.) 

Inquiries from Scott county, Minn., in relation to a grasshopper 
which came from the Northwest by millions, and were in June of the 
following year, consuming every green thing [evidently Caloptenus 
spretus}. Dr. Fitch presents a picture of locust visitations and devas- 
tations in the old world. The immature species sent to him cannot be 
named, although evidently not the Acridiuwm femur-rubrum, which 
species is sometimes gregarious and migratory, and approaches the 
locust of the east in its ravages. Our knowledge of the means of 
controlling locust ravages is better than of any other insect, from the 
study given it from the eafliest times. It is by collecting and destroy- 
ing the eggs and young insects. The extent to which this has been 
done in Europe, China and elsewhere, is stated, and also how it may 
best be done. 


Weevil in Seeds from the Patent Office. (Journal N.Y. State 
Agricultural Society, for July, 1857, viii, p. 29 —11 em.) 


Insects discovered ina package of Patent Office seed, labeled “ Spring 
Barley from Italy,” found to be the grain-weevil, Calandra granaria 
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of Linnzus. ‘The same insect has been very destructive to seeds in 
the collections of the State Agricultural Society. Dr. Fitch remarks: 
“Schenherr has given the generic name Sitophilus to this species and 
its kindred, but as the larva of this insect has long been known in 
Europe by the popular name Calandre from which Clairville derived 
the name of his genus Calandra, of which genus this insect must be 
considered the true type, we regard the name proposed by Schcenherr 
to be illegitimate and untenable.” 


he May Beetle. (The Genesee Farmer, for August, 1857, 
xviii, 2d Ser., pp. 239-241.) 

After remarks upon the importance of ascertaining the correct scien- 
tific name of an insect, a severe criticism is made upon ‘“‘the disin- 
genuous statement of Dr. Harris,” that he had proposed the genus 
Phyliophaga for this insect in 1826. Before its publication in 1827, 
Lachnosterna had been designated for it by Rev. Mr. Hope. It had long 
been known under the specific name of guercina, but this must give 
way to fusca of Frohlich, under which it was described in 1792. ‘The 
exceeding destructiveness of the beetle, at times, is stated, it having 
entirely stripped cherry and plum trees of their leaves. The larve, 
usually solitary, sometimes become gregarious, when their injuries are 
intensified. The insect’s life-history is not known, but is believed to be 
analogous to that of the cockchaffer of Europe. For the destruction 
of the grubs, when they abound in grass-lands, the fields should be 
fenced, and swine turned in to root them out. For destroying the 
beetles, trees where they collect should be shaken for them. Some 
trees which gave the first night two pailfuls, gave the fifth night but 
two beetles. 


1857. Entomology. No. XVI.— The Hunter Weevil in Young 


Corn.— Beetles upon, and Worms in, Potato Vines.— Goose- 
berry Insects. (The Country Gentleman, August 6, 1857, x, 
p- 91—35 cm. The Cultivator, September, 1857, Third 
Series, v, p. 273 — 34 cm.) 

In reply to inquiries made from Bainbridge, N. Y., of “a new corn 
insect,” and telling of its injuries to the young blades of corn, the in- 
sect is identified as Sphenophorus venatus Say, and the recommendation 
made that children should be employed to collect and kill the beetles. 
The potato beetle is recognized as the black blistering-beetle, Cantharis 
atrata, and the borer in the vine as an unknown species of Gortyna 
{now known to be Gortyna nitela Guen. |. The larva infesting goose- 
berries in Ashfield, Mass., is not identified. 


1857. Wheat-Midge. (Journal N. Y. State Agricultural Society, for 


39 


November, 1857, viii, pp. 67, 68 —27 cm.) 

Dr. Fitch’s determination of the wheat-midge as identical with the 
Cecidomyia tritici, of Europe, had been dissented from by M. Amyot, of 
Paris, but was subsequently accepted by the French Entomologists. Not 
being accompanied in this country with any parasite, the measures are 
stated which have been taken for the importation of its European 
parasite. 
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1858. Entomology. No. XVI, bis.— Experiments. Soap on Apple- 


1858. 


1858. 


1858. 


1859. 


T'rees.—Powdered Charcoal on Cucumber Plants. (The Culti- 
vator, August, 1858, Third Series, vi, pp. 238, 239 —43 em.) 

Abraxas? ribearia identified, as sent from Ilion, N. Y., and reference 
made to its description in Trans. N. Y. St. Agricul. Society tor 1847, p. 
461; hand-picking recommended for its destruction. The efficacy of 
the soap protection of apple-trees from the borer, Saperda bivittata, hav- 
ing been questioned, Dr. Fitch experimented with it, with the follow- 
ing results: in twelve trees not soaped, twenty-four borers had been 
discovered during the year, while in twenty-two soaped trees, not one 
borer could be detected. Powdered charcoal failed to protect from the 
cucumber-beetle, while boxes open at top and bottom gave effectual 
protection, as also against “the cut-worm, the large stinking squash- 
bug, and all [?] other insect depredators.” 


Entomology. No. XVII—The Fall Web-Worm. ‘(The 


Cultivator, November, 1858, Third Series, vi, pp. 341, 342 — 
55 cm.) 


The insect was extremely abundant the present year. Its scientific 
name in both genus and species, means ‘‘ the weaver.” ‘The moth is 
briefly described, its natural history given, together with its larval 
habits and the construction of its web. It prefers for food the ash, and 
next in order, cherry, walnut, plum, apple and willow. There are 
two other Ermine moths. While Hyphantria textor is spotless, H. 
punctata nu. sp., has a black dot on the center of each front wing 
(Trans. N. Y. St. Agricul. Soc., for 1856, p. 383), and ZH. cunea, of 
Drury, has numerous small black spots on the front wings. 


Wheat-Midge. (Transactions N. Y. State Agricultural Society, 


for 1857, xvii, 1858, pp. 319, 320.) 

Extract from a letter of Dr. Fitch, narrating a comparison made by 
the distinguished French entomologist, M. Amyot, of our wheat-midge 
with the Cecidomyia tritici of Europe, and the pronounced identity of the 
two. Also, absence of any wheat-midge parasites in this country, and 
steps taken for their importation from Europe. 


Say’s Heteropterous Hemiptera. (Transactions N. Y. State 
Agricultural Society, for 1857, xvii, 1858, p. 754.) 

Preface to description of new species of Heteropterous Hemiptera of 
New York, by Thomas Say, New Harmony, Indiana. December, 
1831 (Ib., pp. 755-812), Printed from a transcript copy made by Dr. 
Fitch from one of the two copies known to be extant. 


Entomology. No. XVIII.—The Golden Tortoise Beetle. 

(The Country Gentleman, Jan. 20, 1859, xii, p. 50 — 66 cm.) 

Gives its operations on convolvulus and other food-plants, characters 

of the family of tortoise-beetles or Cassididw, and generic distinctions. 

Describes, with figures, this species, Coptocycla aurichalcea, of which C. 

punctata, although an older name, should be regarded as a synonym, 
for reasons given. 
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1859. A New Barley Insect. (Journal N. Y. State Agricultural 
Society, for April, 1859, x, pp. 114, 115 — 25 cm.) 
From infested barley-straw sent from Cazenovia, N. Y., sixty flies 
were obtained which are of a different species from the Hurytoma hor- 
det of Dr. Harris. The name Pteromalus? tritici is proposed for it. 


1859. A New Barley Insect. (The Country Gentleman, April 21, 
1859, xiii, p. 250 — 20 cm.) 

From some barley joints, received from Cazenovia, N. Y., sixty ex- 
amples of Chalcidide were bred, of one species, one-fourth of which 
were males, and no parasites among them. They are found to be quite 
uniform, and different froin the Massachusetts barley-fly,and both species 
different from the Virginia joint-worm. They are the only insects of 
the family yet discovered which feed on vegetation, all the other species 
being parasitic on other insects. They appear to be more nearly 
allied to Pteromalus than to Hurytoma, where placed by Dr. Harris. 

The distinctive features of the three species, viz., the black-legged 
or Massachusetts Barley-fly (Pteromalus? hordei Harris), the joint- 
worm fly (herein named Pteromalus? tritici), and the yellow-legged 
Barley-fly (Picromalus? fulvipes), are briefly given, in advance of 
publication in next Annual Report. 


1859. The Thousand-Legged Worm. (The Country Gentleman, July 
14, 1859, xiv, p. 27 —16 cm.) 

Reply to an inquiry, from Armstrong county, Pa., of a worm killing 
the young cucumber, radish, beans, onions, and the large strawberry : 
the latter, wheu near ripe, often contains fifty of them. They had been 
destroyed by hot water after drawing them by thousands beneath 
boards laid on the walks in the evening. Dr. Fitch could not deter- 
mine the species, not having studied the group. They belonged to the 
genus Ju/us, and are usually regarded as inoffensive, living only on de- 
caying matter, as Julus Americanus Beauvy., our largest species, often 
found in old rotten logs. Hardly a bucket of water had been drawn 
from Dr. Fitch’s well during the season that did not have one or two 
of these worms in it, which had crawled from their retreats among the 
stones, and fallen in. When discovered in garden vegetables, they are 
probably attracted by decay or putrefaction following some insect at- 
tack. The strawberries may have been first eaten by ants or other 
insects, 


1859. Entomology. No. XIX.— Beetles Infesting Grape-vines. 
(The Country Gentleman, Sept. 15, 1859, xiv, p. 171 — 56 cm.) 
In reply to inquiries from Westfield, N. Y., describes and figures the 
spotted Pelidnota (Pelidnota punctata); describes the Light-loving An- 
omala (Anomala lucicola) with its varieties, viz., the Gloomy Anomala 
« (merens Fabr.), the Spotted-necked Anomala (maculicollis), the true 
Light-loving Anomala (/ucicola Fabr.), and the Black Anomala (atrata 
Fabr.) ; notices briefiy the Rose-bug (Macrodactylus subspinosus), and 
cites the conflicting evidences that fowls do and do not eat it ; gives 
the natural history of the grape-vine flea-beetle (/altica chalybea), and 
recommends as a remedy, that the beetles be searched for in their re- 
treats and destroyed early in the spring. 
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Entomology. No. XX.—The Parasitic Destroyer of the 


Curculio. (The Country Gentleman, Oct. 6, 1859, xiv, p. 
221 — 60 cm.) 

The Curculio regarded as our most injurious insect; at first, in 1746, 
it seemed confined to nectarines, later it attacked the plums, and still 
later, apples and cherries. A parasite had lately been received from 
St. Catharines, Canada West, with its history as observed. It is an 
internal parasite, and of this class, the “ four very extensive families 
named Jchneumon, Bracon, Chalcis and Proctotrupes” are compared 
by their venation and other features, with a figure of the wing of the 
curculio parasite in illustration, The new parasite belongs to the 
Bracon family, and is shown to bea Sigalphus, and the specific name 
of curculionis is deemed an appropriate one. Itsdescription with figure 
is given, together with its habits and operations as drawn from those of 
allied known species. The black-knot, in which this parasite is bred, 
is a vegetable fungus analogous to the smut on corn. 


Maple Leaf-Cutter. (The Country Gentleman, Ib., p. 225 — 
tem;') 


In reply to inquiries made of some insects sent from North Claren- 
don, Vt., the examples are identified as Ornizx acerifoliella Fitch, de- 
scribed in the Second Report on N. Y. Insects (pp. 269-278 of 1st and 
2d Reports). [The species has been subsequently referred to the genus 
Incurvaria of Haworth. Lord Walsingham thinks that Tinea iridella 
Chambers (Canad. Ent, 1878, v, p. 86), may be the same insect.] 


Address, on our most Pernicious Insects, delivered at the An- 


nual Meeting [of the State Agricultural Society], February, 
1859. (Transactions N. Y. State Agricultural Society, for 
1859, xix, 1860, pp. 588-598.) 

Treats of five species of wheat insects, viz., the Wheat-midge, Grain 
weevil, Hessian fly, Joint-worm, and Chinch-bug ; and four of fruit 
trees, viz., the moth of the apple-tree caterpillar, the apple-tree 
borer, the peach-tree borer, and the Curcuiio. 


Address of Asa Fitch, M. D., Entomologist of the Society, on 


the Curculio and Black Knot on Plum Trees. (Transactions 
N.Y. State Agricultural Society, for 1859, xix, 1860, pp. 599- 
612.) 


The Curculio thought to be our most injurious insect. It was first 
noticed near Philadelphia, in 1746, but we are still ignorant of its life 
for three-fourths of the year. The beetle is described, and its earliest 
appearance abroad said to vary from 1st of April to middle of May. It 
continues until late in autumn. An account of the nature of its in- 
juries in various fruits is given. A new brood appears in July, some 
of which oviposit in the black-knot. The excrescence is described ; 
on its surface the fungus, Spheria morbosa, is always found. But the 
black-knot itself, is not a fungus, nor is it produced by insect attack. 
Later, it is believed that the curculio oviposits in the bark of plum- 
trees and butternut-trees Its only known parasite, Sigalphus curcu- 
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lionis, had recently been discovered and described. For remedies, the 
jarring method was not sufficient. Showering, at first appearance of 
the curculio, with whale-oil soap and tobacco-water is recommended. 
Plum-trees bordering water-courses have escaped attack. 


1860. ‘The most Pernicious Species | of | United States Insects, | and 
| the Curculio, | two Addresses delivered at the Annual 
Meetings of | the New York State Agricultural Society, | A. 
D., 1859 and 1860 | — | by Asa Fitch, M. D., | Entomologist 
of the Society. | — | Albany. | Printed by C. Van Benthuysen. 
| 1860. | Pamph. with half title cover, pp. 28. 


Published as a separate of the two preceding papers. 


1860. Ravages of Insects on Forest and Fruit Trees — Remedy. 
(Transactions N. Y. State Agricultural Society for 1859, xix, 
1860, pp. 775, 776.) 

Notice of a Scale-insect infesting trees in Albany, believed to be a 
new species and named by Dr. Fitch as Lecaniwm acericorticis. [This 
species is now accepted as identical with Pulvinaria innumerabilis 
(Rathvon), for an admirable article upon which by the late J. Duncan 
Putnam, see the Proceedings of the Davenport Academy of Natural 
Sciences, ii, 1880, pp. 295-847, pl. xii, xiii.] 


1860. Entomology. No. XXI.— Locust Leaf-miners. (The Country 
Gentleman, February 2, 1860, xv, p. 82— 40 em.) 


Describes and figures the mines in locust leaves sent from Plymouth, 
Md., which are large and irregular, and have only the upper layer of 
the parenchyma eaten. Such mines had not been seen by Dr. Fitch 
and the insect therefore could not be determined. The eggs had been 
placed on the underside of the leaf, in the angles where the principal 
veins branch from the midvein. At first the young larva feeds on the 
lower parenchyma, which it deserts for the upper layer, the excavated 
portion below showing subsequently as a small brown spot on the lower 
surface of the leaf. It probably leaves the leaf for its final transfor- 
mation, It may possibly be the Locust Hispa, Anoplites scutellaris, of 
whose operations no account had been given. It cannot be the Flat- 
tened locust leaf-miner, Anacampsis Robiniella, or the slender locust 
leaf-miner, Argyromiges Pseudacaciella [both of Fitch], which, al- 
though they form a similar white blister-like spot on the surface of 
a leaf, yet it is always on the lower surface, it being the lower layer 
of the parenchyma which their larve eat. 


1860. The Entomologist. No. XXII.— The Seventeen-Year Cicada. 
(The Country Gentleman, March 29, 1860, xv, p. 210—50 em.) 


Newspapers are announcing the coming of the 17-year locust the 
present year. The name of locusts and grasshoppers are synonymous, 
Their multiplication and ravages, at times, were well known. The 
name of locust had probably been given tothe 17-year cicada by the 
first European settlers, when they were alarmed by their numbers and 
noise when seen for the first time. The name of Jocust, as applied to 
them, should be discarded for that of cicada, but the desirable change 
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may not be accepted, so long as the wheat-midge continues to be called 
the ‘‘ weevil.”” The protracted larval stage of the cicada is most re- 
markable. Linnzus, with his usual felicity in application of names, 
should have designated it as Cicada Methuselah. The regularity of its 
almost simultaneous appearance is also remarkable. It is desirable 
that the geographical extension of the coming brood should be ascer- 
tained, so that its future visitations may be definitely predicted. The 
time of appearance of other broods is mentioned, and reference is made 
for further information of the species to the 7ransactions of the N. Y. 
State Agricultural Society for 1854, p. 72. 


The Hunter Weevil. (The Country Gentleman, June 14, 


1860, xv, p. 384 — 8 cm.) 

Identification of the species (Sphenophorus venatus Say), from Onon 
daga county, N. Y., and pronounced identical with the ‘‘ bill-bug or 
the corn-bug,” of the Patent Office Report for 1854. 


Ravages of Insects on Forest and Fruit Trees — Remedy. 


(Journal N. Y. State Agricultural Society, for July, 1860, 
xi, No. 3, pp. 21, 22 — 22 cm.) 

In a letter to Hon. B. P. Johnson, Dr. Fitch remarks upon a species 
of scale-insect depredating upon the trees in the parks and gardens in 
Albany, giving its natural history, and suggesting oil or grease as the 
best remedy to be used against it. He compares it with the Lecanium 
aceris of Kurope, and as it seems to differ from that species, he had 
given it in his manuscripts the name of Lecanium acericorticis, or the 
maple-bark scale-insect. [Is Pulvinaria innumerabilis (Rathvon). | 


The Entomologist. No. XXIII.— The Striped Flea-beetle. 


(The Country Gentleman, July 12, 1860, xvi, p. 36 —40 em.) 

Insects sent from Solsville, Madison county, N. Y., as attacking 
beans under ground, when well-sprouted and within a half-inch of the 
surface, boring minute holes on the inner side of each half of the bean 
stunting it and causing it to turn black — are recognized as the striped 
flea-beetle, Haltica (Phyllotreta) striolata of Mliger. Its favorite food is 
mustard, but it is very fond of young cabbage plants, the cultivation 
of which it sometimes arrests in the vicinity of New York. Its under- 
ground habit of feeding seems to be unusual to it. The insect is 
described and its somewhat confused synonymy given. Dusting with 
lime, ashes, soot, etc., is recommended for arresting its ravages, as 
also, frequently driving them from the plants, as they are timid insects. 


The Entomologist. No. XXIV.— The Pear-blight Beetle. 


(The Country Gentleman, November 8, 1860, xvi, p. 302 — 
44 cm.) 


The insect is sent from Southampton county, Pa., as having destroyed 
a number of apple-trees. It attacks also the plum and apricot. It is 
the Scolytus pyri of Professor Peck [now known as Xyleborus pyri], 
and a description is given of it, with a statement of its habits. In the 
middle of summer, twigs are seen to wither. On examination, a small 
perforation like a pin-hole may be seen at several of the buds, upon 
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the bark. From these the burrows proceed, extending upward into the 
pith. The beetle also infests the trunks of trees, probably in its first 
brood. The remedy for the twig-blight is found in cutting off the 
blighted twigs as soon as observed, and burning them. For the attack 
upon the trunk, no remedy is known. 


1861. The Entomologist. No. XXV.— The Quince Tingis. (The 
Country Gentleman, February 14, 1861, xvii, p. 25—45cm.) 
Insects sent from Leominster, Mass., with account of serious injuries 
to quince trees for the past three years, from July until late in the au- 
tumn. The eggs are laid and the insects work on the underside of the 
leaves, causing them to color and shrivel as if scorched by fire. The 
general appearance of the Zingidew of the Hemiptera, to which the in- 
sect belongs, is described, looking like little drops of dried froth made 
up of numerous air-bubbles. This species is similar to Tingis pyri, of 
Europe, and is almost identical with Tingis arcuaia of Say. Dr. Fitch 
had described a form found on butternut leaves as 7. juglandis, but he 
has since come to the conclusion that itis but a straight wing-margined 
form of 7. arcuata. The quince form is described and figured, and 
compared with 7. arcwata, and is named Tingis cydoniw. Its young 
form is also described. No remedy is known for its injuries. For 
destruction of noxious insects, the Hydropult, made by the American 
Hydropult Co. of New York, is highly recommended. By means of 
this, a number of alkaline washes and bitter infusions may be con- 
veniently showered, and often with great success. [No notice of this 
species appears in Dr. Fitch’s Annual Reports.| 


1861. The Entomologist. No. XXVI.— The Wheat-Midge. (The 
Country Gentleman, April 1, 1861, xvii, p. 226— 39 cm.) 
For about thirty years, the midge has existed in the State of New 
York, as a formidable wheat pest. Last summer it was remarkably 
diminished or wholly extinct. Two species occur together in our wheat 
fields, the C. iritict and C.cerealis of similar habits, but the last is 
much the more rare. The habits and transformations are given. The 
C. tritici may be readily recognized when it enters our windows at- 
tracted by lights on warm and sultry evenings in June, by the bright 
yellow color of its body unlike any other minute fly that occurs in the 
same situation. They usually appear in the wheat-fields in New York, 
about the 15th of June. A guide for looking for them in other locali- 
ties would be, at the time when the first solitary fire-flies are seen 
abroad, and when the white flowers of the locust-trees commence to 
fade and drop to the ground. 


1861. The Entomologist. No. XXVII.— Disappearance of the 
Wheat-Midge. (The Country Gentleman, May 2, 1861, xvii, 
p. 290 — 36 cm.) 

In 1859, the wheat in Central New York was reported as not injured 
by the midge. The following year, the insects were abundant about 
lamps in Washington county (Eastern New York), during the middle 
of June, but in July, no larve could be found in wheat-heads in a cir- 
cuit of several miles. The same exemption from attack was found 
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upon examination in the wheat in adjoining counties in Vermont. In 
Canada West, the wheat was also uninjured the preceding year. In 
Western New York, the insect continues to be as common as hereto- 
fore. It appears then, that over a large extent of country, its injuries 
have greatly diminished, and in some places entirely ceased. Wheat 
may again be sown with every prospect of abundant return. The 
midge may again increase and become as great a pest as before, yet it 
seems more probable that its greatest injuries have passed, and that 
they will never again be repeated to the same extent, in this country. 


1861. The Entomologist. No. XXVIII.—The Apple-tree Borer. 
(The Country Gentleman, June 6, 1861, xvii, p. 370 — 18 cm.) 
In reply to inquiries made from Kansas of a borer injuring the young 
limbs of apple-trees in the manner detailed, the insect is identified as 
the Bostrichus bicaudatus of Say [now known as Amphicerus bicauda- 
tus]. A description is given of it, and it is represented as common in 
the orchards of Michigan and Illinois, ranging from Pennsylvania to 
Mississippi, but not known to occur in New York or New England. 
Directions are given how to discover its attack, and for destroying it 
by cutting off and burning the infested twigs, or, when it enters at a 
fork of the limbs as stated in the inquiry, by thrusting in a wire until 
the beetle is reached and killed. 


1861. The Army-Worm and Cut-Worm. (The Country Gentleman, 
July 4, 1861, xviii, p. 18 — 20 em.) 

The Cut-worms that sever the young cabbages, leaves, etc., so well 
known to all gardeners, are the progeny of the dark-colored ‘‘ millers ” 
that enter our houses on summer evenings, of which there are many 
species belonging to the genus Agrostis | Agrotis], of the Noctuide. 

The Army-worm Dr. Fitch supposes to be ‘‘one of our common cut- 
worms multiplied to excess and having become gregarious and migra- 
tory like the locust.” Specimens of the worms had been sent from 
Illinois which resembled the cut-worm except in its brighter colors, the 
result perhaps of its greater exposure to light. The moths had been 
received from Maryland, but in too poor a condition for identification, 
and its species was therefore at the present unknown. The “ black 
worm ” which had been so remarkably destructive over large districts, 
at intervals, in New England (several instances cited), are believed to 
have been traveling swarms of one of our common cut-worms. 


1861. The Entomologist. No. XXIX.—The Army-Worm Moth. 
(The Country Gentleman, July 25, 1861, xviii, p. 66 — 49cm.) 


Dr. Fitch tells the story of his specific identification of the army- 
worm moth, which is of sufficient interest to justify its quotation. A 
specimen of the army-worm and the moth bred from it, had been sent 
to him from a correspondent in Illinois, in a tin tube of alcohol, the 
moth proving when extracted to be “a soft, shapeless black mass. On 
carefully disentangling and spreading its wings, and drying it, my 
first step was to compare it with the broken and effaced specimens re- 
ceived last year from Maryland. I hereupon saw that the Army-worm 
in Maryland last year and that now in Illinois were undoubtedly one 
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and the same insect. And now, by a searching look from one to the 
other of these soiled and imperfect specimens, I was able to gather 
from them certain marks by which I thought I could recognize this 
insect if I chanced to have any other specimens of it in my collections. 
Upon looking over the moths of the cut-worms, I find nothing like this 
among them. Turning then to another group, lo, here I have it ! — two 
perfect specimens received a few years since in a fine collection from 
Professor D. 8. Sheldon of Iowa College. ZLaus Dei! The riddle is 
now read. What for nearly a score of years I have been so anxious to 
obtain, I now have! I know what the moth of this Army-worm how is! 
And in the fulness of my joy hereupon, I thank you, Prof, Sheldon, 
and you Dr. Bartlett, and Dr. Jenkins, each and all, that you have col- 
lectively furnished me with such clues as have enabled me to make 
this discovery.” 

The above is followed by the history of the species —its naming by 
Haworth and renaming by Guenée, as given in the New York Reports 
(6th-9th, pp. 125, 124), and a description of the moth, as reproduced in 
p. 125, loc. cit. 


1861. The Hunter Weevil. (The Country Gentleman, August 1, 
1861, xvill, p. 80 — 7 cm.) 
Identification of the species sent from Skaneateles, N. Y , together 
with statement of its ravages. 


1861. The Grain Aphis. (The Country Gentleman, August 8, 1861, 
xvill, p. 96 —11 cm.) 

Numerous examples of the insect from various ‘parts of New York, 
Connecticut and Massachusetts had been received for name, at the 
office of the Country Gentleman, in reply to whicha letter of Dr. Fitch 
to Mr. B. P. Johnson, is published. 

The insect is identified as Aphis avenew Fabr., or Aphis granaria of 
Kirby and Curtis. Early in the season it attacks wheat, rye and bar- 
ley, and as these grains harden, it deserts them for the oats, which it in 
jures more severely. Its manner of attack is noticed. Various species of 
Ichneumon flies, Syrphus flies, and Lady-bugs have attacked it strongly, 
and will probably subdue it. Chloride of lime dusted over the plants 
might disengage a gas which would destroy them, and experiment 
with it is asked for, 


1861. The Entomologist. No. XXX.— The Grain Aphis. (The 
Country Gentleman, August 15, 1861, xviii, p. 114— 74 cm.) 
First became numerous a year ago — observations upon it the present 
season — its identification as Aphis avene of Fabr.. A granaria of 
Kirby and Curtis —its habits —a parasitic attack upon it, and other 
insect enemies,— all of which is reproduced, with additional matter, in 
the Fitch Reports, 6th-9th, pp. 91-100. Following the above, is a note 
upon the wheat-midge, representing it as again injurious in Washing- 
ton county, although no larve were to be found in the wheat the pre- 
ceding year, whence it appears that the insect has some other place in 
which to breed ; recommends the importation of its natural parasites. 


40 


314 FIRST ANNUAL REPORT OF THE STATE ENTOMOLOGIST. 


1861. The Grain Aphis. (The New York Observer, of October 17, 
1861.) 


Referred to in Dr. Fitch’s 6th-9th Repts. Ins. N. Y., p. 91, but has 
not been seen by me. 


1861. Snapping Beetle— Blight on Apple-Trees. (The Country 
Gentleman, August 22, 1861, xviii, p. 130 —15 em.) 
A correspondent from Plattsburg, N. Y., whose trees are dying from 
* the scaling off of the bark, sends a beetle supposed to occasion the 
trouble. 
The beetle proves to be one of the Hlateride— species unknown. 
The injury results from some other cause, perhaps is of the same nature 
as the ‘‘ fire-blight” of the pear-tree. 


1861. An Important Caution. (The Country Gentleman, Septem- 
ber 5, 1861, xviii, p. 161— 11 em.) 

Where a grain-field has been infested with the Grain aphis, no ani- 
mal should be pastured on the stubble of that field for three weeks 
after the harvest. The Lady-bugs which have gathered there to feed 
upon the aphis secrete a yellow acid juice from their joints, which is 
believed to be poisonous to animals eating many of the beetles. Some 
hogs having been turned into an oat-field the third day after its cut- 
ting, one became enormously swollen and died about noon, and others 
of them were seriously affected. A span of horses also became swol- 
len upon being turned into an oat-field. 


1862. Insects the past Year [1861]. (Transactions N. Y. State Agri- 
cultural Society, for 1861, xxi, 1862, pp. 27-31.) 

Brief notice of insects studied during the year, viz., Grain-aphis, 
Army-worm and Wheat-midge. Remarks upon the great fecundity of 
the Aphis, the descendents of a single individual in twenty days 
amounting to upwards of two millions. The Army-worm determined 
for the first time. Number of parasites upon the Wheat-midge in 
Europe. 


1862. The Entomologist. Entomological Events of the past Year, 
(Country Gentleman, for February 20, 1862, xix, p. 124— 54 
em. ) s 
Read as a letter, at the winter meeting of the N. Y. State Agricul- 
tural Society. in February, 1862. Gives the observations and studies 
of Dr. Fitch during the preceding year, upon the Grain Aphis, the 
Army-worm and the Wheat-midge. 


1862. The Entomologist. No. XX XI.— Insect Tumorsand Wounds 
in Raspberry Stalks. (Country Gentleman, for May 22, 1862, 

xix, p. 335 — 52 cm.) 
Infested galls upon wild raspberry, Rubus strigosus, from Lockport, 
N. Y., and identical ones upon the Antwerp variety of raspberry, Rubus 
Ideus, from Poughkeepsie, N. Y., gave some gall insects which were 
apparently an undescribed species of the family Cyniphide and of the 
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genus Figites. They are accordingly named Figites rubus-caulis, or the 
raspberry-stalk gall-bee. The insect and its habits are described, to- 
gether with its gall. 

Some raspberry canes were received, showing a row of small holes 
bored into them for the reception of small, shining white eggs, causing 
the canes to crack open and show the pith. Dr. Fitch had seen the same 
in wild raspberry, also in willow, and in cherry. In 1858, the apple- 
twigs in some orchards in Akron, O., were extensively injured in the 
same manner. Watch was set for the depredator — it was caught in 
the act — sent to Dr. F., and by him identified as the Buffalo tree-hop- 
per, Ceresa bubalus Fabr. 

[Professor Riley, in his Fifth Report on the Insects of Missouri, p. 
121, states that the above punctures are the work of another insect, 
viz., the Snowy cricket, Qcanthus niveus Harris. The punctures made 
by C. bubalus are different, as figured (loc. cit., fig. 50) and described.] 


1862. The Buffalo Tree-Hopper. (The American Agriculturist, for 
June, 1862, xxi, p. 172.) 


Communicates a portion of the matter relating to this insect con- 
tained in the 12th Report on the Insects of N. Y. (Trans. N. Y. St. 
Agricultural Society, xxvii, 1867, pp. 889-893). 


1862. The Entomologist. No. XXXII. — The Asparagus Beetle. 
(The Country Gentleman, for July 31, 1862, xx, pp. 81, 82 
— 73 cm.) 


The Asparagus plant grows wild in Europe, Africa and the West 
Indies. Since first introduced in this country, perhaps two hundred 
years ago, it has been exempt from the insects that attack it in Kurope, 
until the present time, when its principal European pest, the Crioceris 
asparagt, has been discovered in Queens ccunty, on Long Island. The 
beetle and its larva are described and figures presented of them. 
In considering the means of combatting the insect, the fact is stated 
that the long experience with it in Europe had given no better 
method than that of hand-picking ; it is therefore probable that the 
same method will have to be employed here. This need not be re- 
garded as an irksome and endless task—it may become a pleasant 
pastime. It is believed to be possible to exterminate it, by diligently 
collecting it by hand from the few plants that it may be necessary to 
grow, and cutting down all others during two or three months, com- 
mencing early in June. An organized effort for its prompt extermina- 
tion through Horticultural and Agricultural Societies, and the appoint- 
ment of efficient town committees, is recommended 


1862. The Entomologist. No. XXXIII.— The Maple Psocus. 
(The Country Gentleman, September 4, 1862, xx, p. 162 — 
35 em.) 

Insects received from Prospect H'll, N. Y. where on August 11th, 
they were infesting fruit and ornamental trees. Their first appearance, 
in a wingless state, was about the ist of August; later (when sent) 
they were winged. They were said to be remarkably timid creatures. 
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occurring on the shady side of the branches, from which they sucked 
the sap. 

The same species had been observed by Dr. Fitch, July 29, 1854, on 
maple, and on the shad-bush (Amelanchier botryapium) {A. Canadensis 
var. botryapium]. It belongs to the Psocidew, of which the ‘‘ book- 
louse”’ is a familiar example — called also, ‘‘ dust-louse,”’ from its be- 
ing at times found abundantly in the sweepings of neglected chambers, 
— known from its clicking call to its mate, as the death-watch [is 
Clothilla pulsatoria|. It eats dried plants and insects —is readily de- 
stroyed by camphor. 

The Maple Psocus is the largest of our species. Dr. Fitch had pre- 
viously given it the MS. name of Psocus aceris, and it isnow described. 
[It is the Psocus venosus of Burmeister: see Hagen’s Wewroptera of 
North America, 1861, p. 10.] 


1863. A brief account | of the most important | Injurious Insects | 


of the | United States |— | By Asa Fitch, M. D. | New 
York State Entomologist. | — | Albany: | Luther Tucker & 
Son, 395 Broadway. | 1863. | Pamph., 12 mo. pp. vi (includ- 
ing title-page, cover and index of subjects and illustrations) 
+ 293-321, from the Illustrated Annual of Rural Affairs. 


Contains general remarks upon insects, describes their several stages, 
gives their divisions into orders and mentions other groups. Among 
their economic divisions are noticed (often at considerable extent): I. 
Insects injurious to fruit-trees ; of which are these: the curculio, ap- 
ple-trce caterpillar, fall web-worm, apple-tree borer, peach-tree borer, 
and apple bark-louse. IJ. Insects injurious to grain crops ; among 
which are the wheat-midge, Hessian-fly, four species of Hurytoma, 
chinch-bug, Angoumois moth (Butalis cerealella), grain-aphis (Aphis 
avene Fabr.), grain-weevil (Calandra granaria Linn.), and cut-worms, 
III. Insects injurious to gardens, as, the cucumber-bug, squash-bug, 
flea beetle, rose-bug, and asparagus beetle. The above insects are illus- 
trated in thirty-four figures. 


1863. Insects.—The Grain Aphis, Wheat Midge, etc. (Transactions 


N.Y. St. Agricultural Society, for 1862, xxii, 1863, pp. 32-38.) 

An essay read by Dr. Fitch at the Rochester State Fair, evening 
meeting, October Ist, 1862. 

The Grain Aphis has existed in Europe from time immemorial. It 
was named and described by Linnzeus eighty-one years ago, as Aphis 
avene. European accounts of it are meager and imperfect, but its 
history had been completed by Dr. Fitch recently. Its sudden irrup- 
tion last year in New York and New England was our first observation 
of it. This year it extended westward over Canada into Michigan. It 
had probably existed in this country in limited numbers for many 
years, having been observed on wheat seventeen years ago. No aphis 
had hitherto shown such a sudden excessive multiplication. During 
the last of June two great changes occur: the scattered individuals on 
leaves and stalks congregate on the heads, and change from grass-green 
to yellow. 
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This species is an exception to the ordinary generation of aphides, 
in that it deposits noegg in the autumn, but hibernates beneath the 
snow. No eggs have been observed, nor males—it apparently pro- 
duces young indefinitely. The winged forms produce two young in a 
night — the wingless, four: these last bring forth young in three days. 
Various insects that prey upon them are noticed. 

[The above (except the assembling and change of color) is additional 
to the account given in 6th—9th Repts. Insects N. Y., pp. 91-98.] 

Remarks upon the Wheat-midge and other insects were made in a 
general discussion following the essay. 


1863. Locust-Tree Borer. (Transactions N. Y. State Agricultural 
Society, for 1862, xxii, 1863, p. 88.) 


Notices the occasional attack of the Clytus robinie [Cyllene robinie] 
upon the honey-locust, Gleditschia triacanthus, as well as upon the com- 
mon locust ; also, Ctenucha Latreillana [C. Virginica Charp.] as a 
rare species. 


1863. The May-Beetle. Worm on Grape-Vines. (The Country 
Gentleman, for June 18, 1863, xxi, p. 399 — 13 cm.) 


Identification of the May-beetle, Lachnosterna fusca, as injuring 
cherry-trees, after dark, at Bailey’s Cross Roads, Va., occasionally 
stripping them, and also plum-trees, of all their leaves. Shaking upon 
sheets, killing with boiling water, and feeding to swine or poultry, 
recommended as the best remedies. 

Spitosoma Virginica identified, as feeding on the young tender leaves 
at the extremity of the shoots of grape-vines, in West Haven, Conn. 
The insect is briefly described, and hand-picking recommended as the 
best remedy for it. 


1863. A Grape-Vine Beetle and Rose Bug. (The Country Gentle- 
man, for July 23, 1863, xxii, p. 65 — 20 em.) 

The Grape-vine flea-beetle, Haltica chalybea Ill. [Graptodera chaly- 
bea], attacks the eye or bud when it first begins to swell, in Cumber- 
land, Md. It had been very abundant and injurious in the same man- 
ner, in different parts of New York, the past and present year. 

The Rose-bug attacked the grape blossoms and continued to destroy 
the grapes until about half-grown. In Saratoga county they had de- 
stroyed the young plants of Indian corn, and stripped the leaves and 
fruit from grape-vines in some gardens at Saratoga Springs. For full 
account of this insect, reference is made to Zrans. N. Y. State Agri- 
cultural Society for 1855, pp. 477-484, and for notices, Country Gentle- 
man, 1856, viii, p. 75, and in August, 1859. 


1864. Aphis on Apple-tree buds. (The Country Gentleman, for 
June 2, 1864, xxiii, p. 351 — 10 em.) 

Aphis mali received from Mr, J. J. Thomas, who finds the opening 
flower-buds of his apple-trees in the early part of May, thronged with 
the insects nestling close down among the pubescence. The insects are 
the young of the apple-tree aphis hatched from eggs which had been 
deposited late in the autumn in the crevices beneath the bark. They 


318 


1864. 


1864. 


1864. 


FIRST ANNUAL REPORT OF THE STATE ENTOMOLOGIST. 


hatch just as the buds begin to swell, when they crowd to them, where 
they are nourished until the Jeaves become sufficiently developed for 
their sustenance. 


The Hunter Weevil. (The Country Gentleman, for June 16, 
1864, xxiii, p. 354 — 6 cm.) 

Received from Dutchess county, N. Y., where they were drawing 
the juices from young corn beneath the ground. Identified as Spheno- 
phorus venatus Say, and references made to previous notices in the 
Country Gentleman. 


The Entomologist. No. XXXIV.— The Buffalo Tree-hop- 


per. (The Country Gentleman, for June 16, 1864, xxiii, p. 
386 — 63 em.) 

Describes the punctures made in raspberry twigs and the eggs de- 
posited in the pith, in straight rows of from one and a half to three 
inches long, which had been identified by Mr. Howe, of Akron, O., as 
made by the above-named insect, Ceresa bubalus. 

A punctured twig, in part, in section, to show the eggs, is figured, 
together with the insect, which is described. ‘The punctures in the 
raspberry twig may have been made by another species of Ceresa of 
similar habits,“ for it is only in the apple-tree that the C. bubalus has 
been actually seen in the act of depositing its eggs.” About 100 similar 
punctures in two rows, of 3)¢ and 1)4 inches each, probably the work of 
one insect, had been seen by Dr. Fitch in an elder-stalk. The oviposi- 
tion of the insect is described, also the hatching of the eggs, and the 
young insects. Shaking the trees or shrubs that the insect infests, to 
drive it away, is recommended. 


The Five-marked Coccinella, destroying Plant-Lice. (The 
Country Gentleman, for July 21, 1864, xxiv, p. 47 — 19 em.) 
A gentleman writing from L’Original, C. W., states that upon a 
cherry-tree infested with plant-lice, he discovered numerous larger in- 
sects, which, in the belief that they were a greater pest, he endeavored 
to destroy by beating from the tree and killing, but their large number 
compelled him to abandon the task. The next day, on examining the 
trees again, he found that the plant-lice had nearly disappeared, and 
the other insect was busily feeding uponthem. Two examples were 
sent to Dr. Fitch for determination. One had eaten the other when 
received, and the survivor, having undergone its transformation to the 
perfect state, proved to be Coccinella 5-notata of Kirby. 


1864. The Entomologist. No. XXXV.— The Nebraska Bee-killer. 


(The Country Gentleman, for July 28, 1864, xxiv, p. 63 — 
84 cm.) 


Received from Otoe county, Nebraska, where it is ‘‘ very destructive 
to the honey-bee, killing a great number of them, and also of the rose- 
bugs.” It is briefly characterized asa dipterous insect of the genus 
Trupanea of Macquart, and as it differs from the half-dozen known 
United States species, it is named from its habits, 7. apivera [now 
placed in the genus Promachus]. A minute description of the fly is 


ENTOMOLOGICAL PAPERS OF DR. FITCH. 319 


given, with mention of the habits of the Asilide, to which this fly be- 
longs. The observation, upon a single occasion, ten years previous, in 
the month of October by Dr. Fitch, of Hrax rufibarbis is narrated — 
never since met with by him, The piping noise of these flies, like that of 
the bumble-bee when inclosed in a net, is mentioned, and also, their 
fetid, carrion-like odor. After the four Nebraska specimens had “ been 
dead a fortnight, and freely exposed to the air the latter half of the 
time, the disgusting scent still remained, and so powerful was it that 
on two occasions, nausea was produced” by their presence on a table. 
This odor may perhaps only attach to them at their period of sexual 
intercourse. [This notice is also published in the Eighth Report on 
the Insects of N. Y. (6th-9th Reports, 1865, pp. 251-299), together 
with additional observations upon the habits of the insect in destroy- 
ing bees and other insects. | 


1864. A Curious Insect. (The Country Gentleman, for August 5, 
1864, xxiv, p. 79 — 20 cm.) 
The two-spotted tree-hopper, Hnchenopa binotata, received from 
Council Bluffs, Iowa, as infesting bittersweet. When confined in a 
glass vessel, it was said to spring against the sides with such violence 
as to break off its head [the tip of its thorax]. Dr. Fitch states that it 
is often found in New York on butternut and on dogwood. 


1865. The Entomologist. No. XXXVI—The Aphis on Hops. 
(The Country Gentleman, for April 27, 1865, xxv, p. 274 — 
56 cm.) 

This aphis was first observed in this country two years ago, and 
since its first detection, has been very destructive — at times destroy- 
ing entire yards. Newspapers are mentioning three hop maladies, 
viz., the plant-louse, the honey-dew, and the black-blight, but these 
are but forms of the same thing. The connection of the last two with 
the aphis is shown. The insect proves to be the same as the long- 
known and destructive Aphis humuli, of Europe. The excessive 
number of plant-lice in some years is subdued by numerous preda- 
ceous and parasitic destroyers, which at the present time are very 
abundant. Soap applications will kill the young of the hop-louse. All 
can be killed by tobacco-smoke, which is unfailing. Perhaps it could 
be employed by confining it in a large cloth thrown over the vines. 


1863. Plant Lice—'The Hop-Aphis. (The Country Gentleman, for 
August 3, 1865, xxvi, p. 82 — 27 cm.) 

In reply to inquiries of the winter retreat of this insect, it is stated : 
Most of the plant-lice, at the end of the season, become oviparous, and 
deposit their eggs under the loose bark or other shelters of the vegeta- 
tion upon which they feed. If the hop-aphis oviposited upon the 
vines, the eggs would be killed when the vines are destroyed in the 
autumn. This point in its history has not been fully given by the Eng- 
lish writers who have treated of it, during the many years that it has 
engaged their attention. In Morton’s Encyclopedia of Agriculture, ii, 
55, Dr. Plomley makes the statement, ‘‘as the result of his personal 
observation, that the hop-fly in May proceeds originally from sloe bushes. 
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He also positively asserts that the autumn generation deposit their 
eges in sloe bushes, whence their progeny emerge into the hop grounds 
in the following season.” This statement is corroborated by the fact, 
that from another species of wild plum, Prunws mahaleb, M. Fons- 
colomb described a new species of aphis, as Aphis pruni-mahaleb, which 
subsequent researches showed to be identical with the hop-aphis. Dr. 
Fitch is of the opinion, that after the death of the small and wingless 
lice with the death of the vines, the winged ones fly away to the 
nearest plum-trees, where they sustain themselves upon the leaves un- 
til they have deposited their eggs, destined, if not previously de- 
stroyed, to hatch the following spring. 


Hntomological Correspondence. (‘The Country Gentleman, for 


September 21, 1865, xxvi, pp. 190, 191 — 70 cm.) 

The Yellow-necked Apple-tree Worm, occurring in Lockport, N. Y., 
about the 1st of August, upon hundreds of young apple-trees, some of 
which they stripped of their leaves, is briefly described, together with 
the moth that it produces, viz., Datana ministra (Drury). Reference 
for a full account is made to Trans. N. ¥. State Agricultural Society 
for 1855, p. 467. . The best remedy is to sever the twig with the con- 
gregated caterpillars and drop them in a fire. 

Locust Hispa. Received from Locust Bay, L. I. The beetle, Anop- 
litis scutellaris Olivier [now Odontota scutellaris], is briefly described 
and its natural history given. It is represented as very numerous at 
Glen Cove, where the trees ravaged by it look as if burned by fire. 
The insect has not been observed in the interior of the State. 

Black Prickly Worms eating the Leaves of Canada Thistles are identi- 
fied as Cynthia cardui. It is parasitized by Banchus fugitivus Say .* 
Some notes upon the butterfly are given. [For accounts of thistles and 
briars completely stripped by these caterpillars, see Count. Gent. of 
Sept. 7, 1865, p. 155, and id. for Oct. 5, 1865, p. 219. ] 


Address delivered before the Annual Meeting of the State 
Agricultural Society, Albany, February 8, 1865. (Trans- 
actions N. Y. State Agricultural Society, for 1864, xxiv, 
1865, pp. 111-116.) 

Attack of the hop plant-louse, the previous year in New York; na- 
ture of the attack, producing ‘‘ honey-dew ” and “ black-blight ”: the 
insect identified with the Aphis hwmuli, of Europe ; its enemies ; reme~ 
dies considered ; soap-suds not reliable; tobacco-smoke recommended. 


Joint-Worm in Wheat on Long Island. (The Country Gentle- 


man, for July 19, 1866, xxviii, p. 49 — 20 cm.) 

The larvz reported as infesting the joints of wheat at Glen Cove, L. 
I., are probably the joint-worm, Hurytoma tritici, noticed in the Culti- 
vator, October, 1851, viii, p. 8322, and in Trans. NV. Y. St. Agr. Soc. for 
1861, pp. 830-841. As they are chiefly lodged at the lower joint, if 
the wheat is cut above this point, the stubble may be turned under, 
burying the insects while in their larval state so deeply that they 
will be destroyed. 





*Limneria fugitiva (Say), For other Lepidoptera (six species of moths) upon which it 
is parasitic, see Fourth Report on the Insects of Missouri, 1872, p. 41. 
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1866. Beetle on the Grape. (The Country Gentleman, for August 
30, 1866, xxviii, p. 142 — 11 em.) 
The Brown Colaspis, Colaspis brunnea Fabr., received from Walpole, 
Mass., destroying grapevines, July 21. Dr. Fitch had frequently col- 
lected it from the wild grapevine, the cinquefoil or Potentilla, and 
some other plants, but not from the cultivated grape before the present 
year. Dusting with ashes, soot, or some other powder, should prevent 
its ravages. 


1866. Insects which Injure Grain, Crops.—I. The Wheat-Midge. 
(The Country Gentleman, for November 8, 1866, xxviii, p. 
306 — 68 em.) 


Gives an account of Cecidomyia tritici, and refers to C. graminis 
Fitch and (. inimica Fitch, which are treated of more fully in the first 
90 pages of the Sixth Report on Noxious Insects. Eight figures are 
given in illustration, similar to those of the Report cited. 


1866. Insects which Injure Grain Crops.—II. The Hessian Fly. 
(The Country Gentleman, for November 29, 1866, xxviii, p. 
354 — 60 cm.) 

Gives an account of the Hessian fly, Cecidomyta destructor Say, illus- 
trated with figures of the fly, diseased and healthy wheat-plants, the 
larva and pupa, lower joint of a diseased wheat straw, and one with 
sheath torn off showing the worms. Notices also two parasites upon 
the Hessian fly, viz., Semiotellus destructor of Say, and another observed 
by Mr. Herrick, of Yale College, inserting four or five of its eggs in a 
single egg of the Hessian fly. This species Dr. Fitch proposes to 
designate as Platygaster Herrickii, [Prof. Cook has observed a similar 
egg-parasite of the Hessian fly (perhaps the same as the above), which 
Dr. Packard refers, with doubt, to Platygaster error Fitch (Bull. No. 4, 
U. S. Entomolog. Commis , 1880, p. 21, f. 1).] 


1866. Ants Enemies to Cut-Worms. (Transactions N. Y. State 
Agricultural Society, for 1865, xxv, 1866, p. 133.) 

Reply to letter of W. C. Watson, narrating an attack of a black ant 
upon acut-worm. Similar attacks observed by Dr. Fitch and explana- 
tion offered ; also, injuries of the little yellow ant (Myrmica molesta) to 
corn and other vegetation. 

1867. Currant Borers. (The Country Gentleman, for June 13, 1867, 
xxix, p. 386 — 14 cm.) 


Brief notice of the operations of the American currant-borer, Pseno- 
cerus supernotatus (Say), in the pith of a currant stalk, and reference 
for figure and a full account of it, to the 8d Report on the Noxious In- 
sects of the State, in Zrans. V. Y. State Agr. Soc. for 1856, pp. 416-423. 


1868. Excrescences upon Grape Leaves. (The Country Gentleman, 
for August 20, 1868, xxxii, p. 127 — 41 cm.) 
Treats of four grape-leaf galls that had come under observation. The 
first had been described in Trans. N. Y. State Agr. Soc. for 1854, p. 
41 
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862, as Pemphigus vitifoliw. The second, not named, were rough 
water-like galls, size of musket shot of different sizes, upon the under 
side of leaves, in July and August, opening upon the upper side, and 
occupied by small oval lice of a dull yellow color. The third, observed 
the middle of August, smooth, succulent, greenish-yellow, size of large 
and small musket shot, growing in the leaf, and bulging out equally 
on both sides, having no opening, but an internal cavity in which no 
insect could at the time be perceived. it occurred on the wild grape, 
Vitis lubrusca. The fourth had not previously been seen, and was 
probably new. They were thorn-like, growing on the under side of the 
leaves in July, straw-colored, of a regular conical form, projecting out- 
ward at a right angle from the surface, which they covered entirely ; 
four times as long as thick, from three to four-tenths of an inch long, 
of a dry, firm texture, and fluted or ribbed lengthwise. Opposite their 
base, on the upper side of the leaf was a small pit. They contained a 
small yellow maggot, the description of which is given, and which is 
apparently a species of Cecidomyia. 


1869. A Curious Water Insect. (The Country Gentleman, for Feb- 
ruary 25, 1869, xxxiil, p. 154 — 23 cm.) 
The larva of the insect captured from under ice a foot thick, identi- 
fied as Wschna heros Fabr., with larval description and habits. 


1869. Garden Insects. (Ilustrated Annual Register of Rural Affairs, 
1869, v, pp. 91-104, figs. 1-16.) 

Notices, among others, the following insects: The onion-fly (Anthomyia 
ceparum), pp. 91-96 ; the striped blister-beetle (Cantharis vittata); the 
radish and cabbage flies (Anthomyia raphani and A. brassice); centi- 
pedes, cut-worms, and the flea-beetles ; the garden flea (Smynthurus 
hortensis) ; the cabbage-moth (Cerostoma brassicella) [is Plutella crucif- 
erarum of Zeller], and the cabbage butterfly (Pieris oleracea). 


1869. Garden Insects. 2d Article. (1b., pp. 197-212, figs. 1-22.) 
Notices additional garden pests, of which the principal are the fol- 
lowing: The cabbage aphis, pp. 198, 199; the cucumber beetle, pp, 
200, 201; the squash-bug; squash Coccinella (C. borealis); the asparagus 
beetle, pp. 204, 205; the tomato-worm (S. guinguemaculata), pp. 2085, 
Py 206; the Southern tobacco-worm (S. Carolina); the 10-lined potato- 
beetle (Doryphora 10-lineata), pp. 207, 208; the 3-lined potato-beetle 
(Crioceris trilineata) ; the striped blistering-fly, and wire-worms, pp. 
210, 211. 





Notice of the Entomological Labors of Dr, Fitch. 


The following notice of the labors and writings of Dr. Fitch is ex- 
tracted from a “ Report on some Injurious Insects of the Year 1879,” 
presented by me to the State Agricultural Society at its Annual Meet- 
ing, January 21, 1880. 


It seems eminently fitting that in connection with the preceding notes upon 
the economic relations of some of our insects, reference should be made to one 
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‘who labored long and successfully in the department of Economic Entomology 


— whose contributions therein gave him an exalted name among entomologists, 
and to whose enthusiastic, long-continued and valuable labors that branch of 
natural science is largely indebted for the honorable position it now holds in 
our country. : 

Dr. Asa Fitch died at his residence at Salem, Washington county, N. Y., on 
the 8th of April 1879, at the age of 70 years. His entomological studies com- 
menced about the year 1840, at which time he prescribed for himself such an ad- 
mirable plan for the direction of his future labors in the field of Entomology, that 
we will be pardoned for quoting it at length. He wrote thus: — 


“T have undertaken a very great work, and have laid for myself a task both 
hard in the plan and difficult in the execution. To unite in one very limited 
body the most essential facts of the history of insects , to class them with pre- 
cision and accuracy in a natural series; to delineate the chief traits in their 
physiognomy ; to trace in a laconic and strict manner their distinctive characters, 
and follow a course which shall correspond with the progress of the science and 
the eminent men who have contributed to its advancement; to single out the 
useful and obnoxious species, those which from their manner of living excite 
our curiosity ; to mark the thousand sources where the authors of the original 
knowledge may be consulted ; to render to Entomology that amiable simplicity 
which she has had in the times of Linnzeus, of Geoffrey, and of the first pro- 
ductions of Fabricius, and yet present her as she is to-day, with all the richness 
which she has acquired from observation, but without surcharging her with it; 
to conform her, in one word, to the model which I have under my eyes, the 
work of Cuvier — such is the end which I have taken upon myself to attain.” 


During the years 1845 to 1851, Dr. Fitch contributed a series of valuable 
papers on Winter Insects and others, to Emmons’ Quarterly Journal of Agricul- 
ture and Science. In 1850, he prepared a descriptive catalogue of the United 
States insects of the suborder of Homoptera, which was published the following 
year in the Fourth Annual Report of the N. Y. State Cabinet of Natural History. 
These now scarcely accessible papers richly merit republication. 


In the year 1854, his connection with this Society was commenced, in his 
selection by the Executive Committee of the Society to examine and report upon 
the Noxious, Beneficial, and other Insects of the State of New York, under an 
appropriation by the Legislature for that purpose. His first Report was presented 
under date of March 14, 1855. Under the continuation of the annual appro- 
priations for the purpose, subsequent Reports were annually presented with the 
exception of three intervals of a year each — to the number of fourteen — the 
last one published in the Transactions of the Society for the year 1870. In 1872, 
by an act of the Legislature, the office of State Entomologist was abolished — 
the impaired health of Dr. Fitch not permitting him longer to discharge the 
duties of the position. 

The series of the Fitch Reports is regarded by entomologists, and others who 
are prepared to appreciate their merit, as very valuable contributions to science. 
They are characterized by an untiring zeal, minuteness of observation, fulness 
of detail, faithfulness of delineation and dignity of expression. They consist 
largely of the results of original research ; and so highly were these researches 
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estimated abroad, that he was elected to membership in the Entomological 
Societies of France and of Russia, and a gold medal was bestowed upon him by the 
Central Agricultural Society of France, in appreciation of his services to science. |*] 
Among his foreign correspondents he numbered Westwood and Curtis of Lon- 
don, Andrew Murray of Edinburgh, Dr. Gerstacker of Berlin, Dr. Signoret and 
M. Selys de Longchampsof Paris, and many others of the most eminent entomol- 
ogists of Hurope. 

It may properly be claimed that the New York Reports led the way for simi- 
lar investigations in other States of the Union, and to the interest which they 
aroused, we are indebted for the valuable series of Riley’s Reports on the 
Insects of Missouri—nine in number, and comprising over 1,800 pages and 
numerous illustrations of a high order,— the Reports of the State Entomologists 
of Illinois, and others. 


[*The medal was awarded to Dr. Fitch, in the year 1858, after the publication of his First 
and Second Reports, in consideration of their value to Agriculture. The following descrip- 
tion of the medal and translation of the Report accompanying it, is extracted from the 
New York State Agricultural Society’s Transactions for the year 1858 : 

The medal weighs an ounce, nearly —bears on the obverse side the portrait of the 
Father of French Agriculture, surrounded with the inscription, ‘‘ OLivier pe Serrgs, N. 
EN 1589, M. 2, sr 1619;”’ on the reverse an agricultural wreath, around which are the words, 
“Socrere IMpERIALE ET CENTRALE D’AGRICULTURE;’’ and on its imside, ‘‘A Mr. Asa 
Fircu, A ALBANY, State or New York, 1858.” 

The following is the Report: 


[ TRANSLATION. ] 
ImpeRIAL CenTRAL Society OF AGRICULTURE, PAris— Report. 


The Society has lately received, through Mr. Vattemare, an important work, by Mr. Asa 
Fitch, of the State of New York, on Insects which are injurious in Agriculture, and it has 
charged the section of Natural History to make a report to the Society upon it. 

The work is composed of two reports, addressed to the Agricultural Society of New 
York, and published by the Legislative Assembly of the State. It treats principally of the 
insects which attack fruit trees, and contains a large number of observations, accurately 
made, relative to the habits of these animals, and also very judicious application of these 
facts to the treatment of plants infested by them. On account of the peculiarity of these 
investigations, which embrace a multitude of minute and often isolated details, it would be 
difficult in this report to present an analysis of the work of Mr. Fitch, but we believe it to 
be our duty to recommend it to the attention of Naturalists, who are engaged in the study 
of the relations of Entomology to Agriculture. The larger part of the facts mentioned by 
the author belongs to the history of varieties which are only found in America, and con- 
sequently do not directly interest French Agriculture; still there will be found many ob- 
servations from which Entomologists of every country will be able to profit, and we think 
that it is the duty of the Imperial Central Society of Agriculture to encourage all good 
works undertaken in such a useful direction. 

The section has the honor, therefore, to propose to the Society to award to Mr. Asa 
Fitch a Gold Medal, with the bust of Olivier de Serres, in acknowledgment of his work. 

[Signed] A. VALENCIENNES, 
GUERIN MENEVILLE, 
MILNE EDWARDS, 
Committee. 
The resolution proposed was adopted at the meeting of April 14, 1858. A true copy. 
Signed: For the Permanent Secretary : 
The Recording Secretary, F. De Lacarpe.] 
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The labors of Dr. Fitch will long be held in grateful remembrance, and the 
New York State Agricultural Society may justly lay claim to having, by its 
action in connection therewith, done very much toward the promotion of Ento- 
mological research, not only within the immediate sphere of its labors, but 
throughout the Union, and to science at large —coextensive with the civilized 
world. 
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INSECT DEPREDATORS UPON THE APPLE-TREE. 


The following are all the United States species (one hundred and 
seventy-six in number) that are known to me, or have been reported 
upon accepted authority, as depredating upon the Apple-tree. The list 
will, without doubt, be largely extended ; it is published at this time 
to serve as the basis for future additions, An entire exploration of 
our entomological literature might add nearly or quite fifty species, 
and careful observation would unquestionably give us no inconsiderable 
number which have not yet been recognized as apple insects. 

It is hardly necessary to state that not all the species here recorded 
are to be included among those injurious to the apple-tree, but as each 
one is known to make it, at times, its food-plant from choice (many 
others will feed upon it in confinement),* the least harmful among 
them may at any time, through such sudden and inexplicable multi- 
plication as is often witnessed in the insect world, become seriously 
injurious. 

The authority for including the species in the list is given in each 
instance. For the convenience of those who may be willing to scruti- 
nize the list with a view of supplying omissions, the species have been 
grouped under their several orders, and for the most part, in their 
latest systematic arrangement. 


Lepidoptera. 
Diurnals. 
Papilio Turnus Linn. TYurnus swallow-tail...........265 Harris, Ins. Inj. Veg., 268. 
Limenitis disippus Gopt. Disippus butterfly..........++ Seudd., Bul. Buff. Soc., ii, 250. 
Limenitis ursula (Fasr.). Ursula butterfly...........6+- Riley, Amer. Ent., ii, 276. 


Thecla strigosa Harris. Streaked Thecla..... .......--- Scudd., Bul. Buff. Soc., iii, 111. 


Sphingide. 
Deilephila lineata (Fasr.). White-lined Sphinaz.......... Riley, Amer. Ent., i, 206. 
Smerinthus excecatus (Su.-Ans.). Blind-eyed Sphine... Harris, Ins. Inj. Veg., 327. 
Sphinx drupiferarum (Sm.-Aps.). Plum Sphing........- Lintner, Proc. E.S. Ph., tii, 658. 
Sphinx Gordius Caam. Apple Sphine .........000.e00 Harris, Ins. Inj. Veg., 328. 


*Mr. R. Thaxter has found that nearly all of the Scopelosoma larve, and many others of 
Noctuid genera, will eat the leaves. 
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Bombycide. 
Spilosoma Virginica (Fasr.). Virginia ermine-moth...... Walsh, Pract. Ent., ii, 108. 
Hyphantria textor Harris. The Weaver .... .....0---- Fitch, N, Y. Rept., ili, 19. 
Halisidota caryze (Harris). Hickory tussock-moth....... lig. ib., 19: 
Halisidota maculata (Harris). Spotted tussock-moth..... Thaxter, i Lit. 
Orgyia leucostigma(Sm.-Ass.) White-marked tussock-moth. Harris, Ins. Inj. Veg., 366. 
Parorgyia parallelanGr. ROBE acaaneeeeeremmeicen in ccits Coquillet, Ill. Rept., x, 166. 
lagowoperculariss(Sm:.-ABE.)ieeaaecaemene terete eee Walsh, Amer. Ent., ii, 29. 
HuclearquercetisHien.-SCH epee een ste eerrremeeteeteeitece Thaxter, én lit. 
Parasa chloris (HER.-Scu.). Green hag-moth.........04- Riley, Amer. Ent., ii, 307. 
Empretia stimulea Clem. Saddle-back caterpillar......... Id., ib., i, 40. 
Phobetron pithecium (Sm.-ABs.). =Hag-moth..........+. Id., bes ii, 340. 
Limacodes scapha Harris. Skiff Limacodes............ Thaxter, in Lit. 
Lithacodes fasciola Her.-Scu. Banded Lithacodes....... Id. ib. 


Thyridopteryx ephemerzformis (Haw.). Bay-worm.... Riley, Amer. Ent., ii, 38. 
Datana ministra(Drury). Yellow-necked apple-tree worm. Fitch, N. Y. Repts., i-ii, 235. 


Watana-integerrima! Gr:-ROBs....2.-locce cece eee steels Gr.-Rob., Proc. E. S. Ph., vi, 12. 
Cidemasia concinna(S.—A.). Red-hwmped ap-tr. caterpillar Harris, Ins. Inj. Veg., 425. 
@idemasiajeximiaiGRome: vse. -)sbicincee cieeieeeace ... Thaxter, a lit. 
Ceelodasys unicornis (Sm.-Ags.). Unicorn prominent... Harris, Ins. Inj. Veg., 424. 
Callosamia Promethea (Linn.). Promethea moth.......++ Minot, Canad. Ent., ii. 100. 
Samia Cecropia (Linn.). Cecropia Emperor moth.....-.. Harris, Ins. Inj. Veg., 388. 
Hemileuca Maia (Drury). Maia moth.......ccccceces -. Marten, Ill. Rept. x, 128, 
Hyperchiria lo (Fasr.). Jo Emperor moth.......0ee000% Saunders, Ins. Inj. Fr., 189. 
Clisiocampa Americana Harr. Apple-tree tent-caterpillar. Harris, Ins. Inj. Veg., 378. 
Clisiocampa sylvatica Harr. Forest tent-caterpillar...... Id., ib., 3875. 
Clisiocampa sp.? (An Oregon apple-tree caterpillar)...... Stretch, Papilio, iii, 19. 
Clisiocampa sp.? (Associated with prec.)....sesceseeceee Tak ile 20. 
Gastropacha Americana Harr. American lappet-moth... Harris, Ins. Inj. Veg., 377. 
Tolype velleda (Stoxx). Velleda lappet-moth ....... cesae LUéh aes 879. 
Noctuide. 
Acronycta occidentalis Gr.-RoB,.......-..cc0000 bddoude Lintner, Ent. Contrib., i, 62. 
Acronyeta morula Gr.-Ros..... fae BN sa alg ayohatn  Sterevenctareeree Id., ib., ii, 187. 
Acronycta luteicoma Gr.—-Ros...... suas eialave diepeistavele sia actelees Thaxter, Papilio, iii, 17. 
Acrony ctavhadelittel HAR views. ceceeel nee lecice cine cscs Id., ib. 
Acronyctayelarescens) GUEN?: si. 2s) 0ssie sie seeeelecsets Sede: ib. 
Agrotis clandestina Harr. W-marked cut-worm........ Riley, Mo. Rept., i, 79. 
Agrotis messoria Harr. Dark-sided out-worm........+.. Id., ib., “74. 
Agrotis Cochranii Riney.* Cochran’s cut-worm... ..... Id., ib., 74. 
Agrotis scandens Ritey. Climbing cut-worm....... Sodan 2Gls, ib., 76. 
Agrotis saucia (Husn.). Variegated cut-worm........- se hd’; ib., 72. 
MamestraassimilistMORR? co. css once cineca oon Thaxter, in lit. 
Laphygma frugiperda Guen. all army-worm.......... Riley, Amer. Ent., ii, 364. 
Amphipyra pyramidoides Guen. Pyramidal grape-vine cat. Guenée, Noct., iii, 398. 
Orthosia instabilis Scairr. Unstable drab-moth......... Fitch, N. Y. Rept., iii, 25. 
Xylina Bethunei Gr.-Rob. Bethune’s Xylina........... Thaxter, in lit. 
Xylina antennata WaLk. Ash-grey pinion....... 5 on0006 Riley, Mo. Rept., iii, 135. 
Nolophana malana (Fircu). Shoulder-striped Tortrix.... Fitch, N. Y. Repts., i-ii, 241. 
Aletia argillacea Husn. Cotton-moth............cce-e00 Amer. Entomol., ili, 68. 
Catocala grynea CRAMER.......-...0... selsisie se cicinneeieeee) COGMMet ll mepteexnnlod, 





*Now regarded by Riley, as identical with 4. messoria. 
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Geometride. 
Ennomos subsignaria Hun. Snow-white linden-moth*.. Dodge, Canad. Ent., xiv, 30. 
Eurymene Keutzingaria GRoTE................0cccceces Thaxter, in lit. 
Corycia vestaliata Guen. Vestal Corycia.............005 Perkins, Prof. G. H., én lit. 
Hybernia tiliaria Harr. Lime-tree winter-moth....... «.. Harris, Ins) Inj: Veg., 472: 
Phigalia? cinctaria Frenca. Banded Phigalia.......... French, Ill. Rept., vii, 241. 
Anisopteryx vernata Peck. Spring canker-worm......... Harris, Ins. Inj. Veg., 463. 
Anisopteryx pometaria Harr. Autumn canker-worm.... Id., ib., 463. 
Tortricide. 
Teras Cinderella (Ritey). Green apple-leaf-tyer.......... Riley, Mo. Rept., iv, 46. 


Teras malivorana (Le Baron). Lesser apple-leaf folder.. Le Baron, Ill. Rept., i, 20. 
Caccecia rosaceana (Harr.). Oblique-banded leaf-roller.. Harris, Ins. Inj. Veg., 480. 


@acorciavarryrospil al GVWPALK.)anyatc im ersieleeleciaceicrereel acres Riley, Trans. Am. E. §., x, 12. 
Mopnodernstriteraray (IVWATK.)eisicy-eisisiscaie oieieicise ci cis erie Murtfeldt, ibe 15s 
Eccopsis malana FernaLp. Apple-bud worm............ Coquillet, ib., mee 
Eccopsis permundana (CiEm.). Veat strawberry-leaf roller Id., Papilio, ili, 102. 
Tmetocera oceliana (Scuirr.). Lye-spotted bud-moth .... Harris, Ins. Inj. Veg., 482. 
Grapholitha prunivora (WatsH). Plum moth..........- Riley, Mo. Rept., iii, 6. 
Phoxopteris nubeculana (CLEM.). Apple-leaf folder...... Riley, Agr. Rept. for 1878, 289. 
Carpocapsa pomonella (Linn.). Codling-moth........... Linneus, Syst. Nat., x, 538. 
Pyralide. 
Eurycreon rantalis Guen. Pyralid web-caterpillar....... Popenoe, Kan. R. B, A.,1880,100. 
Pempelia Hammondi Ritey. <Apple-leaf skeletonizer...... Riley, Mo, Rept., iv, 44. 
Phycis indigenella (ZeELuER). Leaf-crwmpler.. ......2+5 Id., ib., 88; as Phy- 
cita nebulo Walsh. 
Tineide. 

Ypsolophus pomotellus (Harris). Palmer-worm..... ... Fitch, N. Y. Repts., i-ii, 221. 
Ypsolophus contubernalallus (Fircn). Comrade palimer- 

RUG U etlerteenterelatetelaie atelaiaretaciete(s)stein\ nooNO GAC DCeDODGEDOE Id., ib., 233. 
Ypsolophus malifoliellus (Firca). Many-striped palmer- 

CURLS OCA HE BOR DE TOCE EOD US COOP STAT CU OURO COC ra CheG Id., ib., 231. 


Coleophora malivorella Ritey. Apple-tree case-bearer.,.. Riley, Agr. Rept. for 1878, 253. 


*This name is proposed in consideration of the preference which the caterpillar shows 
for the Linden (even above the Elm), as was seen in its devastations of the Lindens in New 
York city and Brooklyn during at least twenty-five years preceding 1861, when as a means 
of arresting the nuisance the following resolution was presented to the Common Council 
of Brooklyn :— 

“« Resolved, That the owners of property having Linden trees on the streets are hereby 
ordered to remove them within ten days after the passage of this ordinance, and failing to 
do so, shall be liable to a fine of five dollars for each tree left on the streets, after that date. 
The street commissioner is hereby directed to remove all trees of that species that may be 
left on the streets after that date.”’ 

The resolution was referred to the Health Committee and Health Officer of the Common 
Council, who presented a report (of which 1,000 copies were printed), entitled, Report | 
on the | Measure Worm, | or the | Geometra niveosericearia [Jones], | which | infest the 
trees of Brooklyn; | suggesting | remedies for their extermination. | By Joseph B. Jones, 
M. D., ; Health Officer. | Health Department, June 1, 1861. | [Seal of City] | Brooklyn: 

| 1861. | 8 vo., pp. 19. : 

As the caterpillars were found by the investigations of the above Committee, aided by a 
Committee of the Brooklyn Sanitary Association, and a Committee appointed at a public 
meeting of the citizens, to feed upon other shade-trees, several remedies for the nuisance 
were recommended, in lieu of the measure proposed in the above resolution. 
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Lithocolletis pomifoliella ZeLu.* Thorn-apple ieaf-miner. Clem., P. A.N.S. Ph., 1860, 208. 


Tischeria malifoliella CLem. Apple-leaf miner....... «+. Id., ibs 208. 
Aspidisca splendoriferella Clem. Resplendent shield-bearer. Comstock, Agr. R. for 1879,210. 
Ornix prunivorella Cuams. Wald-cherry leaf miner..... Chambers, Can. Ent., v, 50. 
Bucculatrix pomifoliella Crem. Apple-leaf Bucculatrix.. Clem., P. A. N.S. Ph.,1860,211. 
Micropteryx pomivorella Pack. Apple Micropteryx...... Packard, Inj. Ins., etc., 1870, 6. 
Hymenoptera. 
Formica Noveboracensis Fircu. ew York ant......... Fitch, N. Y. Reports, i-ii, 63. 
Vespa maculata Linn. White-faced hornet..... .....00+ Authors. 
Vespa vulgaris Linn. Yellow jacket ..........csecsseees Id. 
Polistes fuscata Fasr. Zhe common wusp........++-000 Id. 
Tremex columba Linn. Pigeon Tremex.........seeece0 Amer. Entom., ii, 128. 
Diptera. 
Sciara mali (Fircu). The Apple midge.........-ss0-++- Fitch, N. Y. Reports, i-i, 252, 
Trypeta (Rhagolites) pomonella Wautsu. <Applemaggot.. Walsh, Rept. Act. S. E., p. 29. 
Drosophila ampelophila Lozw. Pickled-fruit fly........ Comstock, A. Rep. for 1881, 199. 
Drosophila ameena Lorw. Pretty pomace fly.....0.++0++ Tide; ibs, 201. 
Coleoptera. 
Silvanus Surinamensis (Liyn.). Grain Silvanus........- Glover, Agr. Rept. for 1870, 66, 
Trogosita nana (Metsu.). Dwarf Trogositd........0.+++- Riley, Mo. Rept., ili, 6. 
Ips fasciatus Oniv. Banded [ps ......c..ceccececseeeees Thomas, Ill. Rept., vi, 91. 
Lucanus dama THuns. Stag beetle.......sceececceeccece Harris, Ins. Inj. Veg., 45. 
Serica iricolor (Say). Iridescent Serica........0...s000+ Glover, Agr. Rept. for 1868, 87. 
Macrodactylus subspinosus (Fapr.). Mose beetle.......... Harris, Ins. Inj. Veg., 36. 
Lachnosterna fusca (Frouu.). May beetle...........0006- Glover, Agr. Rept. for 1868,104. 
Lachnosterna sororia Lrc. = (LZ. micans.).......0.e00-ees Id., ib. 
Lachnosterna fraterna (Harris). June beetle..........2. Harris, Ins. Inj. Veg., 32. 
Lachnosterna hirticula (Knocu). Hairy May beetle...... Glover, Agr. Rept. for 1868, 88. 
Lachnosterna crenulata (FROBL.)......60sccccsccscecsces Id., ib. 
Lachnosterna tristis (Fasr.).=(Z. pilosicollis Knoch).... Harris, Ins. Inj. Veg., 33. 
Macronoxia variolosa (Hentz). Scarred Melolontha...... lid, ib., 33. 
Euphoria melancholica (G.-P.). Melancholy chafer...... Amer. Entomol., ii, 61. 
Euphoria Inda (Linn.). Jndian Cetonid........0.+-00+- Riley, Mo. Rept., iii, 6. 
Osmoderma eremicola (Knocu). Hermit Osmoderma..... Harris, Ins. Inj. Veg., 42. 
Osmoderma scabra (Brsuy.). Rough Osmoderma....... Glover, Agr. Rept. for 1868, 90. 
Dicerca divaricata (Say). Divaricated Buprestis........ Viola ib., ae 
Chrysobothris femorata (Fapr.). lat-header ap.-tr. borer Fitch, INXS rei i, 25. 
Alaus oculatus (Linn.). Hyed Alaus..........00-ece-eee Id., ib., Lit oll 
Alaus myops (Fasr.). Blind Alaus..........c0ccececeee Id., ib. iii, 12. 
Melanotus incertus (Lec.). Uncertain snapping-beetle.... Riley, Mo. Rept., iii, 6. 
Melanotus communis (Gyuu.). Common snapping-beetle. Id., 1D 6. 
Sinoxylon basilare (Say). ed-shouldered Sinoxylon .... Id., ib., iv, 54. 
Amphicerus bicaudatus (Say). Apple-twig borer......... Fitch, N. Y. Rept., iii, 12. 
bply caon Conhentusp le Gsm etstesieatsiclal=/<lsjarai-p uel oleloielsteleleletelele Riley, Amer. Nat., xvi, 747. 
Prionus laticollis (Drury). Broad-necked Prionus....... Amer. Entomol., i, 233. 
Prionus imbricornis (Lrnn.). Z%le-horned Prionus...... Riley, Mo. Rept., iii, 6. 
Chiontearmanicus) (HABE) ieteletelaise1ctcls 0) 21s) eselelers <letelsleieieicleiets Fitch, N. Y. Rept., iii, 8.4 
Chion cinctus (Drury). Banded Chion........ sitesinde, Lae, ib. 
Elaphidion villosum (Fasr.). -Apple-tree pruner.......0. Riley, Amer. Ent., iii, 239. 
Elaphidion parallelum Newm. Parallel Elaphidion...... tds ib. 





* Lithocolletis erategella Clem., is, according to Lord Walsingham (Trans. Amer. Ento- 


molog. Soe., ix, 1882, p. 202), identical with this well-known European species. 
+ As Cerasphorus balteatus De Geer. 
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PSENOCELUSISUPELNOVALUS) (SAN) ertecteiejsieiclcleisisie's ele alee ese/es Packard, Guide St. Ins., 500. 
Leptostylus aculifer (Say). Prickly Leptostylus......... Fitch, N. Y. Rept., iii, 8. 
GEMMA steal Day GS AU) felstefelelcte atalelsistelcle/atellatelelolnrehalatatelel=ta’= Riley, Amer. Ent., ili, 270. 
Liopus facetus Say. Jucetious Liopus.............2+02- Fitch, N. Y. Rept., iv, 65. 
Hivipenplatys irae vou Si UAW ste eistefelelslelela’sinia\ cle ciel (e/ale ols Riley, Amer. Ent., iii, 271. 
Oncideres cingulatus (Say). Twig-girdler.............:- Id., ib. 
Saperda candida Fasr. Rownd-headed ap.-tr. borer...... Harris, Ins. Inj. Veg., 107. 
NApeLrdaycreratan Nik wets ercletelelcie)aeislotelere/slels/=feccletel telelelele relate Osborn, Amer. Nat., xv, 244. 
Glyptoscelis crypticus (Say). Cloaked Chrysomela. . .... Fitch, N. Y. Rept., iii, 18. 
Diabrotica vittata (Fanr.). Striped cucumber-beetle...... Riley, Mo. Rept., ili, 6. 
Odontota rosea (WEBER). Rosy Hispa,...... ......+0-- Harris, Ins. Inj. Veg., 120. 
ELV MEN OTUS ODSCUTUSH ISAs) e cemteretereleiers ele cts csi eicieteteiele™ falcis Lintner, Count.-Gent., 1852, 605. 
Macrobasis unicolor (Kirsy). Ash-grey blister-beetle..... Glover, Ag. Rept. for 1868,105.* 
Pomphopeea enea (Say). Lear-tree blister beetle ........ Riley, Mo. Rept., iii, 6. 
Epicerus imbricatus (Say). Jmbricated snout-beetle...... Glover, Ag. Rept. for 1870, 71. 
Ithycerus Noveboracensis (Forst.). Mew York weevil... Fitch, N. Y. Rept., iii, 13. 
Anthonomus crategi Watsa. Thorn curculio............ Riley, Amer. Ent., ii, 308. 
Anthonomus quadrigibbus Say. Apple curculio.......... Walsh, Amer. Ent., i, 36. 
Conotrachelus nenuphar (Hergsr). Plum curculio...... Harris, Ins. Inj. Veg., 76. 
Monarthrum mali (Firca). Apple bark beetle............ Fitch, N. Y. Rept., iii, 8. 
Xyleborus pyri (Peck). Pear-blight beetle............06 Harris, Ins. Inj. Veg., 90. 

Hemiptera. 

Heteroptera. t 
Nysius destructor Ritey. alse chinch-bug..........-.++ Riley, Mo. Rept., v, 112. 
Lygus lineolaris (Beauv.). Jittle-lined plant-bug....... Id., ib., li, 114.f 

Homoptera. 
Cicada tibicen Linn. Dog-day Cicada........ wonocGaaGt Uhler, in lit. 
Cicada septendecim Linn. Seventeen-year locust......... Fitch, N. Y. Rept., i, 45. 
Cicada tredecim Ritey. Thirteen-year locust...... doseae Riley, Mo. Rept., iii, 6. 
Ceresa bubalus (Fasr.). Buffalo tree-hopper..........+- Id., ib., v, 122. 
Ceresa taurina Fircu. Calf tree-hopper........seeee00-s Fitch, N. Y. Rept., iii, 17. 
PASSUS MI TCOLATUS os AWerc clopsielas Ve ayareterocieleresate cleiefolels afevepetateceiais Uhler, én lit. 
Psylla pyrisuga Forst. ear-tree Psylia...........20 ... Glover, Agr. Rept. for 1876, 33. 
Aphis mali Fasr. Apple-tree Aphis..........ceceseecces Fitch, N. Y. Rept., i, 49. 
Aphis malifolie Fircn. Apple-leaf Aphis.........0..+-- Id., ib., i, 56. 
Schizoneura lanigera Haus. § Apple-root plant-louse..... Id., ib., Iteao: 
Callipterus mucidus Fircu. Mouldy Aphis......... neon Gls ibe. iii, 16. 
JNO OE) EpcnosccsosdaGobenD00He Ooapoe onuodaadoodadas Walsh, Pract. Ent., ii, 58. 
Chionaspis furfurus (Firen).] Scurfy bark-louse......... Id., ib., 31. 
Diaspis ostreeeformis (Curtis). Circular bark-louse (Fitch) Comstock, A. R. for 1880, 312. 
Mytilaspis pomicorticis Ritey.** Apple bark-louse..... Harris, Ins. Inj. Veg., 252. 


*As Macrobasis Fabricii. 

+Dr. Fitch, in his Third-Fifth Reports, pp. 17 and 18, nos. 24 and 26, includes among 
insects affecting the leaves of apple-trees Arma grandis [now Podisus cynicus (Say)], and 
Arma spinosa { Podisus spinosus|, but these are now regarded as cannibals and not vege- 
table feeders. Sinea diadema (Fabr.) and Milyas cinctus (Fabr.), which have also been 
recorded among apple-tree insects, also subsist on the juices of other insects, 

TAs Capsus oblineatus Say. 

8As Pemphigus pyri Fitch. 

|Aspidiotus Harrisit Walsh. 

| Aspidiotus circularis Fitch. 

** Aspidiotus conchiformis, of Authors. 
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Aspidiotus perniciosus Comstock. The pernicieus scale.. Comstock, sup. cit., 304. 


Lecanium olee Bernarp. Black scale of California..... Id., ib., 336. 
WLAN CLS (ERS en Saco a dat Saat cas need oct DE OScoLaeaacins Osborn, Psyche, iii, 369. 
Phizothrips mali Fire. Apple thrips.........ssecesee Fitch, N. Y. Rept., i, 102. 
Heliothrips hemorrhoidalis BoucHE.................00- Pergande, Psyche, ili, 381. 
Orthoptera. 

(Ecanthus niveus Harris. White flower-cricket ......... Riley, Mo. Rept., v, 120. 
Caloptenus femur-rubrum Harris. Jed-legged grasshopper U. 8. Ent. Com. Rept., i, 445. 
Caloptenus spretus Unurr. Rocky Mountain locust...... Id., ib., 253. 
Caloptenus atlanis Ritey. Atlanis grasshopper........ ~akds ib., 445, 


Camnula) pellucida) ScubDetiiici-l-0,0,0=.«10,0,0,0,0c10 res) naggagGc Id., ib. 
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DESCRIPTIONS AND NOTES OF LEPIDOPTERA. 


The following papers upon Lepidoptera have already been published 
in Scientific Journals. They are republished here for convenience of 
reference, and as being a portion of the work of the Entomologist 
during the period for which his Report is made. 


(From Papilio, May, 1881, i, pp. 69-74. ] 
ON SOME SPECIES OF NISONIADES. 


Mr. Wm. H. Edwards has submitted to me®for examination some examples of 
Nisoniades, which prove to be undescribed species. They are the following :— 


Nisonrapes Nzvius n. sp. 

Size somewhat less than WV. Juvenalis and NV. funeralis. Wings fuscous, almost 
black, with a purple reflection. 

Primaries with four minute, subquadrangular, white, costo-apical, hyaline 
spots, of which the fourth (from costa) may be obsolete ; a similar spot in cell 
3, and none in the discal cell. An irregular umber-brown spot centers on the 
discal cross-vein, and at about the middle of cell 1 b (the submedian interspace) 
is another, showing more distinctly in the 9. The subterminal row of obscure, 
rounded, intranervular fuscous spots rest on a dark umber-brown ground. All 
the markings are nearly lost in the dark ground; those best defined are two con- 
fluent trapezoidal spots in cell 1 b, forming the inner termination of the trans- 
verse row of spots, and defined without and within by a W in umber-brown. 
The spots of the transverse row are not of the ordinary sagittate form. 

Secondaries dark brown, showing faintly the two rows of intranervular paler 
brown spots, more distinct in the 9. Cilia dark brown, lighter upon their outer 
half in one ¢, and quite pale, approaching whitish in the ?. 

Beneath, paler brown, and showing more or less distinctly the two ordinary 
lines toward the margin of pale brown spots, and in one ¢ example, a white 
spot in the discal cell, not seen on the upper surface. Head and palpi con- 
coloréus with the thorax, abdomen, and legs. 

Expanse of wings: ¢ 1.45 to 1.65 in.; 9 1.65 to 1.70 in. 

Described from 3 ¢’s, collected at Indian River, Florida. 

This species is allied to WV. funeralis Scudd.-Burg. Its markings are similar in 
form and arrangement and nearly as inconspicuous, and the pale fringe of the 
secondaries in one example shows a tendency toward the white fringe of that 
species. Its wings are not quite so pointed. The examples before me show 
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none of the bluish hairs which sprinkle the primaries of . funeralis and are 
still more numerous in VV. Juvenalis Fabr. and NV. Propertius Scudd.-Burg. 

This may possibly be the W. Terentius of Scudd.-Burg., based upon the genital 
armature ; but as the differences presented between the genitalia of this species, 
which have been carefully observed, and those of WN. Terentius as described and 
illustrated, are greater than those which have served to separate other of the 
genitalic species, it would not be proper to accept the two as identical. 


NISONIADES PETRONIUS n. sp. 

In ornamentation and general character, allied to VV. Propertius Scudd.-Burg., 
resembling it in the quite oblique line of subsagittate black spots crossing the 
nervules. The black markings of the wings are more strongly contrasted with 
the dark brown ground than in N. funeralis or N. Nevius, but less so than in WN. 
Propertius and N. Juvenalis — about equal to N. Persius. The white hyaline 
spots of the primaries are of medium size — smaller than in the average of WV. 
Juvenalis ; that in the discal cell is small ; that in cell 3 on the transverse line 
of sagittate spots is crescentic, concave toward the base ; below the latter, in 
cell 2, a smaller white spot, wanting in one example. 

Beneath, reddish-brown, especially the secondaries, which show two rows of 
pale-brown submarginal spots which become obsolete before reaching the front 
margin of the wing, and wholly*want the white spots in cells 6 and 7 which 
characterize V. Juvenalis* and N. Propertius. The white spots of the primaries 
are larger than above. 

Head: above the eyes and just behind the ‘‘locklet” are a few white scales; 
behind and beneath the eyes are some pale yellow-brown scales, and similar 
colored hairs compose most of the palpal covering, quite in contrast with the 
dark-brown color of the legs, thorax and abdomen. 

A single 2, accompanying the examples submitted to me, I refer, somewhat 
doubtfully to this species, from general markings and the pale-colored palpi- 
The transverse row of ellipsoidal b:ack spots, and those of the medial and basal 
regions, are conspicuously outlined on a somewhat pale umber-brown ground — 
the contrast about that presented in V. Martialis 9. An oval white spot in 
cell 2 accompanies the round one in cell 3. The costo-apical white spot in cell 
9 is wanting. 


Expanse of wings: 6, 1.90 to 2 in.; ?¢, 1.80 in. 
Described from 4 ¢’s and 1 2,from Indian River, Florida. 


This is the largest species known to us in the genus. It is separable from JV. 
Juvenalis and NV. Propertius by its darker color, less distinct ornamentation, less 
rounded wings, and absence of the white spots of secondaries in cells 6 and 7, 
From WV. Mevius with which it is associated, it is distinguished by its large size, 
more distinct markings, and the contrasting lighter shade of the palpi. 

The genitalia of this species resemble those given for V. Horatius and W. Vir. 
gilius, named from their genital armature, by Scudder and Burgess, but I am un- 
able to refer it to either. Examples from Florida, which Mr. Scudder has 
kindly permitted me to examine, and labeled by him as NV. Horatius, have the 
white hyaline spots of the primaries larger than in the above species, and, ac- 





* In 45 examples of WV. Juvenalis before me, these white spots are a prominent feature. 
In one example the spots each occupy the entire breadth of the cell. 
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cording to notes made at the time of their examination, “larger than in any of the 
JV. Juvenalis in my collection, except in a single example taken at Center, in 
which they are about the same in size and similar in form,” 

NisonrADES PRopERTIvS Scudd.-Burg. 

Several years ago, through the kindness of Mr. Scudder, I was permitted to 
examine the species of the Misoniades in his collection, including several of his 
types. Among them were eight examples, bearing his label of Propertius, from 
the following localities: two from Mokiah Pass, Palmer collection; one from 
Sierra Nevada; four from California; one from Juniper Mountains. 

The following notes upon this species were made by me at the time, upon 
comparison of the material with the examples of NW. Juvenalis in my own col- 
lection. 

Size of VV. Juvenalis; the primaries more pointed; the submarginal row of 
sagittate and black spots is more oblique, being more drawn inwardly toward 
the base as it approaches the internal margin, whence it follows that, while in 
Juvenalis, of the two subelliptical whitish spots in cell 1 b, the lower one is as 
near to the outer margin as that in cell 3, in this species it is always further re- 
moved. The hyaline spot in the discal cell is smaller than in Y. Juvenalis and is much 
less conspicuous underneath. Of the four costo-apical hyaline spots, 1, 3 and 
4 are in line, or 3 is somewhat nearer to the base of the wing; 2 is nearer the 
apex and is elongated. The thorax and abdomen are fuscous, instead of umber- 
brown. In general color it is darker, more approaching WV. Persiws — the black 
spots not offering so strong a contrast with the ground as in N. Juvenalis; the 
primaries are nearly covered with bluish hairs, which is perhaps the best char- 
acteristic feature of the species. 


It is very doubtful if the genitalic form, WV. Tibullus of Scudd.-Burg., can be 
separated from WN. Propertius. 

This species has also been received from Utah and Arizona. I have also in my 
collection, examples received from Mr. Henry Edwards (No. 76), from Havilah, 
California, and Vancouver Island. 


Nisonrapes Icexus Lintn. 

Mr. W. H. Edwards has allowed me to examine two examples of this species, 
which he had obtained from the Western collections of Mr. Morrison in 1880, 
taken in Washington Territory. This extreme western locality for this insect is 
an interesting addition to our knowledge of its distribution. Mr. Scudder in his 
Systematic Revision of American Butterflies (1872), gives as its distribution, 
Canada to West Virginia; Atlantic Coast to Michigan. In the Edwards’ Cata- 
logue of the Diurnals of North America (187 7), its habitat is given as New Eng- 
land, Middle States and Illinois. Subsequently (my Hntomolog. Contrib., No. 
IV, 1878), I identified it among some Colorado collections of Mr. Morrison. 
These western examples do not differ in size or in any particular feature from 
our eastern forms. The examples before me are without date of collection. They 
are in fresh condition, and are rather more strongly marked with white scales 
toward the costal and outer margins of the primaries than those ordinarily met 
with in the Middle and Eastern States. 

An interesting feature of this species, observed by Dr. Speyer, is noticed in his 
valuable paper on the Genera of the Hesperide of the European Faunal- Region 
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(Canad. Entomol., x, p. 1€9). It is the presence of a long and thick tuft of hairs 
on the posterior tibia. This is not found in N. Brizo Boisd.-Lec.— a species so 
closely allied to VW. Icelus that some writers have questioned their specific dif- 
ference. It has been observed in but one other species of Misoniades, viz., N. 
Persius Scudd. It also characterizes the Hesperidean genus Daimia of Murray, 
of which the European D. Tethys Men. is the type and sole species, and Scelo- 
thric of Ramb.— united with Pyrgus H. by Dr. Speyer in his last Revision of 
the European Hesperide (1878), as Group II, having maculatus Brem, as the 
type of the group. This tuft or hair-pencil differs in the several species. In W. 
Icelus it is produced from the femoral joint of the tibia, and is widely spread 
apart in the examples before me. In length it exceeds the tibia by nearly one- 
half. Like the costal-fold, it is probably confined to the $ sex. 


A revision of the proof of this paper has enabled me to add the following : 
Since the above was written, an examination of the Misoniades in my collection 
has shown the presence of the tibial hair-pencil also in the males of NV. funeralis 
Boisd., NV. Nevius Lintn., and WV. Lucilius Lintn. I cannot detect it in any 
other than the above-mentioned five species. In the genus Pyrgus, I find it in 
P. centauree Ramb., P. scriptura Boisd., P. Xanthus Edw., P. Petreius Edw., 
and P. ericetorum Boisd. It is not present in P. tessellata Scudd. Of P. Oceanus 
Edw., P. Ricara Edw., P. Philetas Edw., and P. cespitalis* Boisd., I possess 
no examples for examination. It exists also in Achlyodes Thraso Hibn. 


NIsonraADES SOMNUS N. sp. 

Belongs to the WV. Icelus and NV. Brizo group; size of the former —its wings 
somewhat narrower and more extended apically. 

Male, dark brown in color, approaching 1. Persius. Primaries, without the 
ante-apical white spot above, and the large patch of bluish-white scales resting 
on the discal cross-vein of WV. Icelus. The black transverse bands are of the posi- 
tion and character of those of WV. Icelus, but are almost lost in the ground color. 
Secondaries, nearly as dark as the primaries, showing indistinctly the two rows 
of pale brown spots. 

Beneath, wings bronze by reflection. The primaries have a short costo-apical 
white streak in cell 8, and a minute white dot in cell 9 (NV. Jcelus has usually a 
subquadrangular white spot in cells 6, 7 and 8 each, and occasionally the spots 
form a continuous line nearly across the wing, from 2 to 8 inclusive); an in- 
tranervular series of pale streaks, and on the secondaries, the two rows of yel- 
low-brown spots are distinct. 

Female, paler brown than the male. The two transverse bands of primaries 
are quite distinct, and between them, on the discal cross-vein, is a conspicuous 
patch of whitish scales ; no white ante-apical spots; upon the margin, a row of 
rounded brown spots, separated from the contiguous band, by whitish scales. 
The bands are broader than in WV. Jcelus, and are almost drawn together on vein 
2; the connected series of spots composing each, are shaped much asin WV. Icelus, 
are heavily bordered with black, and bear bluish scales. Secondaries, with a 
geminate discal mark, a submarginal row of yellowish spots much bent inwardly 
opposite the cell, and a marginal row of small, linear, whitish spots. 

Beneath, wings with a strong bronze reflection. The secondaries have the 
two rows of spots of the upper surface repeated ; the primaries have a marginal 


* Erroneously given as Cewspitatis in Edwards’ Catalogue. 
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row of linear whitish spots, a regularly curved submarginal row of eight oblong 
yellowish spots, and a single white ante-apical spot in cell 8. 

The antennz, in this species, are delicately annulated with white. The palpi 
are shorter than in NV. Icelus, shaggy, some of the hairs of the second joint ex- 
tending to the tip of the third. The tibiz of the posterior pair of legs are 
without the pencil of hairs characterizing WV. Icelus. 


The last-mentioned feature separates, beyond question, this species from NV. 
Icelus. It may also be distinguished by the darker and more uniform color of 
the male, the transverse bands bardly separable from the ground color, the ab- 
sence of an ante-apical white spot and of the discal patch of bluish scales. 
The female resembles NV. Brizo, but the inner margin of the outer band is much 
more irregular than in that species, and the submarginal row of spots on the 
primaries beneath, takes the place in prominence, of a different series seen in 
N. Brizo, of which only the costal one is here represented. 


Expanse of wings: &, 1.30 inch; ¢, 1.45 inch. 
Described from 1 ¢ and 1 9, in the collection of Mr. W. H. Edwards, re- 
ceived from Indian River, Florida. 


The relationship of this species suggests the mythological name given it. 
Brizo was worshiped as the goddess of sleep. IcELUS was regarded as the 
inspirer of dreams in mortals, and was the son of Somnus, the god of sleep (see 
23 Rept. NV. Y. St. Mus. Nat. Hist., 1873 p. 163-4). 


Eupamvs Proreus (Linn.). 

Quite an interesting addition to the list of Hesperidze occurring in the State 
of New York, is the above species. 

Two examples of it, one of which I have been permitted to see, were captured 
by Mr. S. Lowell Elliot, of New York city, about the middle of August of last 
year, in the Central Park Gardens, east of the Mt. St. Vincent Art Gallery, 
upon the flowers of Salvia splendens. Other examples of it, as Mr. Elliot in- 
forms me, were seen by him, which he was unable to capture, for as soon as 
they alighted they were attacked by Hudamus Tityrus, which swarmed around 
these flowers and seemed to recognize the Proteus as strangers and intruders. 

The species was not observed about other flowers, but were seen hovering 
around the Salvia for three consecutive days, when a cold rain storm ensuing 
and continuing for several days, terminated their visits. 

Mr. Seudder reports the species from ‘‘ Hastern N. America, as far north as Con- 
necticut,” but we have not been able to verify its collection in that State. We 
believe that these are its first captures within the State of New York. 


Eupamus Nevapba Scudd. 


From an example received from Mr. Henry Edwards (No. 2509, Summit Sier. 
Neyv., Cal.), and from an additional example collected by Mr. Nash, of Ithaca, 
N. Y., in Colorado, If find that the above form is a valid species, quite easily to be 
separated from H. Pylades, of which, at the time of the publication of the 
Edwards’ Catulogue of the Lepidoptera of America: Diurnals, it was believed 
to be a dwarfed variety. 
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[From the Canadian Entomologist, April, 1881, xiii, pp. 63-65, ] 


DESCRIPTION OF A NEW SPECIES OF KUDAMUS. 


Eupamus ELEcTRA, n. sp. 


Size of small Nisoniadgs Jwenalis. Primaries narrower than in Hadamus 
Pylades Scudder 2, more rounded on the costa, and more oblique on the hind 
margin. Secondaries rounded, not prolonged at the anal angle as in #. Pylades, 
nor excavated opposite the cell as in most of the Nisoniades. 

General color dark brown, approaching that of H. Pylades ; the fringe con- 
colorous with the terminal portion of the wings, a little paler at their tips. 

Primaries with eleven transparent white spots, upon which an ordinary lens 
shows regular rows of small black scales — the spots, as follows: Near the end 
of the cell (apparently open) are two spots, separated by the cellular fold and 
extending to the enclosing veins (subdorsal and median) — the upper one twice 
as large as the lower and prolonged backward superiorly in one or two teeth — 
the lower one subtriangular in shape; above and in line with these two, in cell 
10, is a small elongated spot — the smallest on the wing, while beneath them and 
in range, in cell 2, extending from vein 2 to vein 3, is the largest spot on the 
wing, enlarged superiorly and excavated inwardly. Outside of this discal band 
of four spots, are seven others, bordered by dark brown, and arranged in an ir- 
regular curve, as follows : in cells 9, 8 and 7, three costo-apical spots, oblique 
to the costa; outside of these, in cell 6, a spot; in cell 5, still nearer the margin, 
another; in cell 4, a little farther removed from the margin, another — these last 
three subtriangular in shape ; in cell 3, extending from vein to vein, a subquad- 
rate spot, placed farther from the margin, about equidistant with the lower 
costo-apical spot; these seven spots, commencing at the costa and omitting the 
fifth, show a regular increase in size. Outside of these transparent spots, is a 
series of obscure dark brown intranervular subterminal spots which merge into 
the dark brown shade of the margin. Inside of these spots, the wing shows by 
oblique light a purplish reflection approaching a grape bloom but more vivid, 
with the exception of the internal margin and two brown bands of the color of 
the outer margin and posterior wings; the bands extend from the subcostal to 
the internal vein; the outer and broader embraces the discal band of transparent 
spots in its outer margin, and the other crosses the median vein at: its inter- 
section by vein 2; a brown shade rests also on the base of the wing. 

Secondaries traversed at about their outer third by a narrow obscure brown 
band, inside of which the wing is dark brown; outside of this band, the subter- 
minal series of brown spots of the primaries is continued. 

Beneath, the purplish reflection of the upper surface appears only at the tip of 
the wing —the median and basal portions being dark brown, concolorous with 
the secondaries inside of the paler brown band; the obscure intranervular brown 
spots of the upper surface are repeated, and continued on the secondaries ;_ the 
transparent spots are without the lines of brown scales. 

The costal vein of the primaries intersects the costa nearly opposite the end of 
the cell; vein 8 reaches the margin at the extreme apex — not below it. 

Antenne about one-half the length of the anterior wings, dark reddish-brown, 
marked inwardly with white at the joints, expanding rapidly into the club (the 
terminal half of the club lost). 
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Palpi in length about equal to the diameter of the eyes, clothed with thick, 
bristly, dark brown hairs, some of which are white tipped; apical joint short, 
conical, projecting a little beyond the hairs. 

Locklet black, curving about half-way over the eyes. Front of head dark brown, 

Thorax above and beneath clothed with long brown hairs, concolorous with 
the posterior wings. 

Abdomen darker brown, reaching only to the pale band of the hind wings. 

Legs dark brown ; the posterior pair have the femur and tibia of the same 
length, bearing brown hairs which nearly equal them in length ; tibize armed 
with two pairs of spurs; tarsi twice as long as the tibize, moderately spinose, 


Expanse of wings, 1.65 in. ; length of body 0.55 in, 

Described from a single female received from Mr. W. H. Edwards. The 
specimen was captured in Hamilton, Ontario, by Mr. J. Alston Moffat, in 1877, 
in company with another like it, which escaped capture. 


In the Hesperide the antennal club affords excellent generic features. It is 
unfortunate that in this unique specimen, the half of one antenna and the ter- 
minal half of the club of the other, have been lost. It being also of the female 
sex, we are without knowledge of the presence of a costal fold in this species. In 
the absence of these characters, it is referred, with some doubt, to the genus 
Eudamus, in which Dr. Herrich-Scheffer, Dr. Speyer and others arrange species 
with rounded hind wings and those in which they are greatly prolonged. Of 
the three groups in which Dr. Speyer has divided the genus, viz., *Hind wings 
on submedian nervure little or not at all produced,— **Prolonged in a lobe, —- 
**+ Caudated,— H. Zlectra falls in the first group. 

The detection of the above species is a very interesting discovery for this por- 
tion,of the United States. 


’ [From the Canadian Entomologist, November, 1881, xiii, pp. 218-220.] 
ON THE LIFE DURATION OF THE HETEROCERA (MOTHS). 


Read before the American Association for the Advancement of Science, at its Cincinnati 
Meeting, August, 1881. 


I have been requested by Mr. Edwards, who has presented to the Association 
an interesting and valuable paper, ‘‘On the Length of Life of Butterflies,” to 
supplement it with some remarks on the Life Duration of the Heterocera. 


The period of time passed by insects in their perfect stage is an item in their 
history to which, so far as I know, very little attention has been paid. It has 
not hitherto been made a special subject of inquiry. When we seek to answer 
the question, we find that very few of our published observations bear upon it. 
The little that is known upon this point, in the Heterocera, would not authorize 
the presentation of these notes before this body, were it not that a confession 
of our ignorance should, and I hope may, serve as an incentive to the exami- 
nation of the interesting question. 

It must prove a difficult field of investigation. Observations made upon species 
in confinement, deprived of food and subjected* to other unnatural conditions, 
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would give only approximate results. Even here we find our knowledge ex- 
tremely limited. Outside of the Sphingide and the Bombycide, scarcely any 
thing has been done by our Lepidopterists in rearing entire broods of species. 
In these two families the eggs can be easily obtained, either by the ‘‘sembling” 
method (attraction of the male by a newly-emerged female) or by simply pin- 
ning out of doors a captured female. Several species of the Phalenide are 
quite prompt in extruding their eggs upon being pinned, even after having been 
temporarily subjected to anesthetic influence. But in the extensive family of 
Noctuide — with the winged forms of which we are so familiar, and of which 
our knowledge, therefore, should be the more complete — it is difficult to obtain 
the eggs under the restraint of confinement. I have never carried an oviposition 
of a single Noctuid to the perfect stage, nor can I recall a published record of its 
having been done. Further, in illustration of the veil that still hides portions 
of the life-histories of these forms which rarely obtrude themselves upon our 
sight except under cover of the night, it may be mentioned that during the 
thirty years in which my studies have engaged me to a greacer or less extent in 
the rearing of Lepidoptera, I do not recall an instance where I have observed 
the Noctuide in coitu, and therefore have no personal knowledge of the time, 
place, manner or duration of the initiative of Noctuid life. 

It is known that in the Attacine, among the Bombycide, in confinement, the 
lives of the moths are very brief. The sexes mate a few hours after emerging 
from the pup, and continue in copulation for twenty-four hours or more. 
Oviposition may be commenced the following day, and completed within four 
or five days thereafter. Perhaps a week longer will complete the life-period of 
the female—extending in all to about fifteen days. The male usually dies a few 
days after copulation—several days before the female. 

In the Sphingide, the lives as observed, in confinement, are longer than in the 
Attacinc, but I have no records from which to give comparative duration. Our 
observations upon the Phalenide lead us to believe that, as a general rule, their 
lives are shorter than are those of the Noctuidae. : 

An approximation to the life-period of the Noctwide may be obtained from 
the dates when the several species are observed abroad. The published records 
of the collections made by ‘‘ sugaring” will furnish convenient data for this. I 
regret that at my present writing, away from books of reference, I am unable 
to refer to the papers of Messrs. Thaxter, Norman, Westcott* and others. 
From a paper published by myself in Hntomolog. Contrib., iv, pp.48-51, it appears 
that the period of collection (embracing probably nearly the entire life-period, 
as the examples when first taken at sugar were apparently just from pupe, and 
those last taken so worn as to be hardly capable of flight) of quite a number of 
species was about one month. Among these may be mentioned Habrosyne 
scripta, Agrotis baja, A. subgothica, A. bicarnea, A. repentis,t Hadena verbas- 
coides, Gortyna sera, G. nictitans, Leucania pallens, L. phragmitidicola, L. lapi- 
daria, L. pseudargyria, Orthodes infirma, Orthosia helva, Scoliopteryx libatrix 
and Pseudaglossa lubricalis. 

If, in consideration of the condition of the moths when captured, the probable 
different time of oviposition and more or less favorable exposure of eggs, we as- 


- 





* Psyche, ii, pp. 84-388, 80; Canad..Entomol., vii, pp. 3, 21; /d., viii, p. 12. 
+ Now regarded as distinct from A. messorza Harris. 
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sume that the individuals of a species continue to emerge from the pupa during 
one-third of the above period, there will remain, as the approximate life duration 
of these Noctuide, a period of three weeks. 

Mr. Wm. L. Devereaux, of Clyde, N. Y., in giving the results of his collections 
of Noctuidae at sugar for two years,* states that ‘‘ most of the species remain for 
about a month.” From other data which I have consulted, I think that we shall 
not be far from the truth if we adopt as the life-period of the larger portion of 
the Noctuide a term of three weeks. 

As might be expected in so heterogeneous a family as the Woctuide — differ- 
ing so greatly in general character, coming forth at such different seasons of the 
year, and varying in the number of the broods, — the life-histories of the several 
groups vary to the extent of preventing generalization and necessitating specific 
observations. For example, we find that the genera Xylina, Homoptera, and 
Catocala have their periods of apparition much extended beyond the species 
above noticed. In the paper by myself, above referred to (p. 51), we find that 
Xylina petulea, X. disposita and X. Bethunei were observed for a period extend- 
ing over forty-one, forty-seven and fifty-one days respectively, with a possible 
prolongation of the lives of some of their later individuals through hibernation 
and reappearance in the following spring, of six additional months. Seven 
species of Catocala give an average duration of forty-five days; and from Mr. 
Devereaux’s observations, nine species of Cutocala give an average period of 
fifty-seven days. These last may have shown a prolonged period from their 
record extending over two years -— one of which years, from a more favorable 
season, may have included earlier dates of first appearance. It is proper to 
state that the above species were selected from the lists, as having been ob- 
served for the greatest length of tame; the larger number gave considerably 
shorter terms of apparition. 

In concluding these brief notes, which are quite unsatisfactory to the writer, 
and offered only in compliance with request, I would beg leave to suggest that 
good service may be rendered to Entomology by the collation from published 
records, and incorporation in our published lists of insects hereafter, of the 
several dates of their collection or observation throughout the entire time of their 
appearance. The want of such data has been felt in the attempt to answer the 
question of Dr. Weismann, [ft] as to the duration of life of some of our insects in 
their perfect state. It would also be of service in the determination of the num- 
ber of annual broods; it would afford a knowledge of the time for guarding 
against the initiative of insect attack; it would enable us in many cases to decide 
upon the best time for putting in our crops ; it would enable collectors to seek 
for specimens for their cabinets when they are to be found: in short, it would 
furnish an essential part of the life-histories of our species. I commend it to the 
attention of Entomologists. 





*Canadian Entomologist, vol. xi, 1879, pp. 105-109. 
[tDr. August Weismann, of Freiburg in Baden, Germany, had applied to Mr. W. H. 
Edwards for this information. ] 
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ADDENDA, 


INCREASED PRODUCTION oF PyYRETHRUM INSECT-POWDER; page 
37.—That the promise of Mr. Milco of a great reduction in price of 
the ‘* Buhach ” is about to be fulfilled, may be inferred from the fol- 
lowing statement recently made: 

Mr. G N. Milco, superintendent of the Buhach Producing and Manufacturing 
Co., Stockton, Cala., estimates this year’s Pyrethrum crop of the company’s farm 
in Mercer county, to be at least forty tons. (American Naturalist, June, 1883, 
XVii, p. 666.) 

PARAFFINE AS AN INSECTICIDE; page 46.—An English horticultur- 
ist gives the following directions for the use of paraffine, which he says 
he finds the best of all insecticides for the greenhouse: “I mix it 
thus: to half a pound of soft-soap, J add one pint of hot water, stir 
until the soap is thoroughly dissolved, then add half a pint of par- 
affine and stir well; to this I add two quarts more of hot water, and 
put the whole into a stone bottle and shake it well before using. 
This I always have in readiness, and for syringing or sponging we di- 
lute it as may be necessary. It mixes readily with cold water, and 
thus mixed may be safely applied to any plant.” 

LUCILIA sp.; page 62, foot-note—The parent of the “‘ screw-worm ” 
long known as a serious pest to horses and cattle in Central America, 
has recently been ascertained to be Lucilia (Campsomyia) marcellaria, 
Fabr. For an interesting account of its attack upon man—in several 
instances proving fatal—-see a paper by Prof. F. H. Snow, in Psyche, 
1883, iv, pp. 27-380. 

REMEDY FOR THE COCKROACH ; page 65.— Powdered borax has 
inadvertently been given as a repellant of the cockroach and the cro- 
ton-bug. It should have been included among the remedies, as it is 
perhaps the most simple and effectual means for killing them that can 
be employed. In a house badly infested with them, a pound of the 
powder was strewn over the floors of two basement rooms, and along the 
wainscoting of others. When the house was opened after having been 
closed for a fortnight, thousands of the dead bodies of the two species 
were scattered over the floors, and a few were still giving evidence of 
life. What seemed dust upon a portion of a pantry, was found to be 
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myriads of the dead bodies of young individuals, apparently a few 
days from the egg. 

HELIOTHIS ARMIGER Hiibn.; page 116.—Add to the bibliography, 
WatsuH: in Pract. Entomol., ii, 1866, pp. 21, 22 (larval habits and de- 
scription); Ib., pp. 34, 112 (brief notices). 

BUCCULATRIX POMIFOLIELLA Clem.; page 157.— In the Canadian 
Entomologist, vol. xiv, 1882, pp. 153-160, Mr. V. 'T. Chambers, in a 
paper entitled “ Notes on the Larva of Bucculatrix ambrosiefoliella,” 
presents valuable information upon the natural history of the species, 
the larval structure, and a very interesting account of the manner in 
which it builds its peculiar ribbed cocoon. The details given will 
probably apply, in the greater part, to its congenor, B. pomifoliella, to 
which references are made in the paper. 

Pupa oF MEROoMYZA AMERICANA, page 222.—When the examples 
of the transformed larve referred to came under my observation, the 
éxternal features of the pupa were so well-defined, that, not being re- 
minded at the time of its necessarily coarctate form, the puparium 
was not noticed. My attention having recently been called to this 
feature of the insect, by an inquiry of Professor Forbes, Iam led to 
believe, from my recollection of the specimens, that the pupz were 
enveloped in a thin, transparent and closely adhering puparium. 
Such puparia are recorded of species of Chlorops—nearly allied forms, 
and occurring under almost identical conditions. + 

A Western locality for this Fly, showing for it quite an extensive 
distribution throughout the United States, is that given by P. R. 
Uhler, in Bull. U. S. Geolog.-Geograph. Surv. Terr., iii, 1877, p. 783, 
where it is stated to be “a very common species upon weeds in damp 
places near Denver [Colorado], Aug. 5-18,” as observed in the explora- 
tions of 1875. 

According to Prof. Forbes, the insect has the present season (spring 
of 1883) been very destructive to winter wheat- in Central and 
Southern Illinois, destroying entire fields so that they were plowed up 
for other ecrops.* 

PROTECTION OF GRAPE-VINES FROM THE ROSE-BEETLE; page 232. 
—A writer in the Cultivator for May, 1851 (p. 174), states, that if the 
vines are laid upon the ground before they put forth their. leaves, and 
are allowed to remain until the beetles have disappeared, or until 
the grapes begin to have a sour taste, which they generally acquire 
when they attain the size of large shot, they will entirely escape the 
altack of the beetle. After this, the vines should be raised and at- 
tached to their proper support. The writer gives minute directions 
for handling the vines. 


* 4 New Wheat Insect. Wheat-bulb-worm. By 8. A. Forbes, State Entomologist. Nor- 
mal, Ill., April 12, 1883, 
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151, 157, 170, 181, 184, 191, 194, 198, 206, 
207, 216, 227, 233, 237, 238, 308, 328, 329, 
380, 386, 388, 339, 340, 341, 844. 

candida, Saperda, 58, 64, 331. 

canicularis, Homalomyia, 168, 171. 

Canker-worm, ascent of moth prevented, 64. 

reference to, 57, 226. 
spring, 33. 

trap, 64. 

treated with Paris green, 33. 
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Cannel coal, products of, 46. 

Cantharis atrata, 305. 
vittata, 300, 322. 

Capnia pygmea, 298. 

caprea, Clytus, 297. 

Capsus 4-vittatus, 271. 
oblineatus, 331. 
on wheat, 300. 
quadrivittatus, 271. 

cara, Catocala, 90. 

Carabid beetles, 145. 

Carabids, smelling-organs of, 69. 

Carabus, experiments in smell, with, 69. 

Carbolic acid, as an insecticide, 47, 48, 
as a counterodorant, 76. 
crude form to be used, 48. 
destroys larve, ete., in potted plants, 48. 
employed for protecting pickled fruit, 65. 
employed for protecting radishes, 48. 
“‘fly’”” on sheep cured by it, 48. 
kills vermin on domestic animals, 48. 
mixed with soap, 59. 
obtained from coal-tar, 52. 
preventive of egg-deposit, 67. 
remedial uses, 190, 199. 
soaps of James Buchan & Co., 48. 
testimony to its value, 48. 
used for destroying Phylloxera, 47. 
vineyards protected by it, 48, 

Carbolic-acid water to prevent Drosophila 

attack, 221. 

Carbolic-ointment for ‘‘fly,’’ 48. 
preventive of black-fly attack, 74. 

Carbolic soaps of Buchan & Co., 48. 

cardui, Cynthia, 320. 

cearicz, Lecanium, 301. 

carneum, Pyrethrum, 36. 

Carnivorous caterpillars, 119, 120, 

Carpet-beetle, illustrated, 10. 
not a carpet pest in Europe, 9. 
preventives of, 64. 
when introduced, 9. 

Carpet-bug, 59. 

Carpet-moth, 64. 

Carpocapsa apple-worm, 219. 
pomonella, references to, 8, 35, 58, 219, 

329. 

Carriage-robes, protection of, 65. 

Carrion-beetles, attracted by odors, 69. 

Carrot-fly, 46, 49. 

cary, Halisidota, 328. 

Carynota, 300. 

caryosus, Sphenophorus, 261. 

Case-bearing clothes moth, 64. 

Coleophora, 166. 
Cassididx, 243, 306. 
Catalogue of Animals and Plants of Massa- 
chusetts (Harris) cited, 195... 
of Insects of New York State Cabinet N. 
H., 299, 300. 
of the Diurnals of North America (Ed- 
wards), 335, 337. 
cataphracta, Dorthesia, 286. 
Gortyna, 115. 

Catbird, food of, 105. 

Caterpillars, estimate of, in fifth brood, 126. 
importance of attacking first brood, 126. 
killed by rains, 128. 

Catocala cara, 90. 
concumbens, 90. 
grynea, 328. 
piatrix, 90. 
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Catocala, scent-producing organs in, 71. 

species, 113, 341. 

Cesar, Lucilia, 299. 
Cattle, remedy for vermin on, 48, 
Cecidomyia caliptera, 297. 

cerealis, 811. 

destructor, 58, 321. 

gall on grape leaves, 322. 

graminis, 821. 

inimica, 321. 

leguminicola, 54, 

salicis, 297. 

thoracica, 297. 

togata, 297. 

tritici, 297, 305, 306, 311, 321. 
Cecropia Emperor moth, 328. 
Cecropia, Samia, 328. 

Cedar shavings for protecting woolens, 6 
celastri, Dorthesia, 285. 

Celery-fly, 49. 

cellaris, Drosophila, 220. 

centaure, Pyrgus, 336. 

Center, N. Y., insects from, 107. 
Centipedes, 322. 

Central Agricultural Society of France, 32 
ceparum, Anthomyia, 8. 

Phorbia, 164, 171, 172, 204. 
cepetorum, Phorbia, 173. 
Cephalemyia ovis, 299. 

Cerambycids, smelling organs of, 69. 
cerasi, Aphis, 13. 

Selandria, 60. ' 
Cerasphorus balteatus, 330. 
Cercopide, 285, 300. 
cerealella, Anacampsis, 299. 

Butalis, 316. 
cerealium, Thrips, 303. 

Ceresa bubalus, 284, 315, 318, 331. 

taurina, 331. 

Cerostoma brassicella, 322. 
Cerura borealis (? occidentalis), 137. 
Cetoniaaurata, 237. 
Inda, 232-239. 
Cetoniade, 234. . 
Cetoniini, 234. 
Ceutorhynchus assimilis, 195. 
Chetochilus contubernalellus, 300. 

pometellus, 300. 

Chalcidide, 85, 146, 156, 160, 241, 307. 

Chalcis-fly, 61. 

Chalcis ovata, 86. 

Chalk, for repelling red ants, 65. 

chalybirostris, Crambus, 139. 

Chambers, [V. T.], cited, 151, 157, 162, 163, 
330, 344. 

Change of color in insect transformation, 275. 

Charitonia, Heliconia, 70. 

Charlevoix’s original name for the skunk, 75. 

Chatfield, A. F., on four-lined leaf-bug, 277. 

Chermes laricis, 46. 

Cherry and pear slug, 60. 

Cherry-tree Aphis, 13. 

slug, 42. 

Chickens for destroying flea-beetles, 61. 
Chinch-bug, 58, 195, 297, 302, 308, 316. 
Dr. Thomas’ Bulletin on, 17. 
losses from, 7. 
Chinese wax, 284. 
Chionaspis furfurus, 331. 
Chion cinctus, 330. 

garganicus, 330. 

Chironomus nivoriundus, 13, 298. 
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Chloride of lime, as an insecticide, 313. Clytus [Neoclytus] caprea, 297. 

Chloris, Parasa, 328. robiniz, 317. 

Chlorops, 223, 224, 225, 344. c-nigrum, Agrotis, 8. 
antennalis, 225. Coal-tar, as an insecticide, 50-52, 
lineata, 226. a residual of gas manufacture, 52. 
proxima, 226. burned with sulphur for curculio, 51. 
pumilionis, 226. cost of, at Albany, 52. 
vulgaris, 225. cost of, in Western States, 52. 


Chortophila angustifrons, 181, 184. distributed by irrigating ditches, 51. 
betz, 207, 208. its products, 67. 
betarum, 208. pan, the Robbins, 50. 
cilicrura, 181, 184. preventive of egg-deposit, 66. 


conformis, 209. quantity used in Minnesota, 51. 
features of, 181. toxic power of, 51. 
floccosa, 207, 208. traps described in U.S. Ent. Com. Repts., 
Chrysobothris femorata, 64, 303, 330, 51. 
Chrysomelidze, 239, 243. trap used in Colorado, 51. 
Chrysopa eggs, 177. used against Phylloxera, 50. 
Cicada, eggs of, 287. used es Rocky Mt. locust, 50. 
Methuselah, 310. utilized in England, 52. 
sensorial organs in, 69. water, for garden insects, 51. 
septendecim, 331. Coccidz,in the Department of Agriculture, 23. 
spumaria, 285. parasites of, 18, 160. 
tibicen, 331. in State Cabinet, 300. 
tredecim, 331. secretors of wax, 284, 300. 
Cicadid, 300. Coccinella borealis, 322. 
Cidaria, scent-producing organs in, 72. 5-notata, 318. 





Coccus innumerabilis, 301. 
maclure, 301. 
Cochrani, Agrotis, 58, 328. 
Cockchaffer, 305. 
Cockroach, 62, 65, 343. 
Cocoons of apple-leaf Bucculatrix, 157, 158 
Cocoon of Tolype laricis, 94. 
Codling-moth, 8, 35, 60, 167. 
Ceelodasys unicornis, 137, 328. 
Colaspis brunnea, 321. 
Coleman, N., on rat-tailed larve, 213. 
Coleophora anatipennella, 163. 
malivorella, 163, 329. 
multipulvella, 163. 


cilicrura Phorbia, 180, 181-184. 
Cimbex Americana, 138. 
cimbiciformis, Mallota, 211, 215. 
Cincinnati Daily Gazette, cited, 127. 
Journal, cited, 127. 
einetaria, Phigalia?, 329. 
cinctus, Chion, 330. 
Milyas, 331. 
Cinderella, Teras, 329. 
cinerarivfolium, Pyrethrum, 36, 37. 
cinerea, Epicauta, 33. 
Xylina, 137. 
cingulatus, Leistotrophus, 187. 
Oncideres, 331. 


cinnamopterus, Stapbylinus, 188. | Coleoptera, insects typical of the Order, 78. 
Cionus scrophulariz, 248. larveze of, studied, 22. 
Circular bark-louse, 331. Le Baron’s Report on, 17. 


Cirrospilus flavicinctus, 159. smelling organs of, 69. 


circularis, Aspidiotus, 331. of the apple-tree, 330. 
clandestina, Agrotis, 328. | species noticed, 227, 232, 289, 247, 253. 


clarescens, Acronycta, 328. Coleothrips trifasciata, 303. 
Clarkson, E., referred to, 130. Colias Chrysotheme, 301. 
Clarkson, Miss A., quoted, 100, 101, 140. Edusa, 301. 
Clark’s (Rufus) large potato field, 12. nastes, 301. 
Classification, remarks on, 78. Phicomone, 301. 
Clastoptera Proteus, 285. Philodice, 301. 
testacea, 285. santes, 301. 
clavata, Coptocycla, 33. Collection of insects of Prof. Riley in Na- 
Clayey soil preventive of radish-fly, 199. tional Museum, 24. 
Claypole, [Prof. E. W.], cited, 116, 123. Colonization of parasites, 61. 
Clean culture lessens insect injury, 66. Colorado potato-beetle, 26, 39, 43, 45, 145, 
Clear-winged wheat-fly, 29. 239, 244, 267. 
Clemens, [B.], cited, 81, 127. potato field, 12. 
description of C. vulgivagellus, 141. Color and Pattern in Insects (Hagen), 276. 
on species of Tineidew, 151, 152, 153, 157, | Columba, Tremex, 330. 
$30(8). Common names of insects, 139, 156, 226. 
Climbing cut-worm, 328. communis, Melanotus, 63, 330. 
Clisiocampa Americana, 56, 85, 328. Compound eyes of insects, 67. 
sylvatica, 328. comptus, Phytonomus, 248. 
Cloaked Chrysomela, 331. Comrade palmer-worm, 329. 
Close-wings, English name for Crambide,140. | Comstock, Prof. J. H., biological collection 
Clothilla pulsatoria, 162, 316. made by, 8. 
Clover-root borer, 8, 54, 247. cited, 8, 43, 44, 60, 85, 116, 152, 166, 209, 
Clover-seed midge, 54. 216, 226, 239, 254, 286, 291, 330(3), 331, 
Clytus [Cyllene] pictus, 297. 332(8). 


[Glycobius] speciosus, 297. | on beet-leaf miners, 210. 
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Comstock, on Drosophila species, 221. 
on Heliothis armiger, 120, 121. 
on peach-twig borer, 154. 
Report upon Cotton Insects, 18. 
soap solution for scale insects, 60. 
concavus, Lixus, 260. 
conchiformis, Aspidiotus, 331. 
concinna, G@demasia, 137, 328. 
confertus, Polycaon, 330. 
conformis, Chortophila, 209. 
Musca, 209. 
Congressional appropriation for entomologi- 
cal work, 24. 
Library, 217. 
Conotrachelus nenuphar, 57, 331. 
conquisitor, Pimpla, 85. 
contaminellus, Crambus, 150, 151. 
Contribution to a Monograph of N. A. Syr- 
phidwe (Williston), 212. 
Contributions to Maclurian Lyceum, cited, 84. 
contubernalellus, Chzetochilus, 300. 
Ypsolophus, 329. 
Cook, C. E., on apple-tree case-bearer, 166. 
Cook, [Prof. A. J.], on cabbage-fly remedies, 
190. 
on codling-moth remedy, 167. 
on London purple, 38. 
references to, 39, 47, 48, 122, 
197, 199, 228, 229, 321. 
writings of, 19. 
Copidosoma sp., 156. 
Copperas water, 59, 201. 
Coptocycla aurichalcea, 35, 57, 306. 
clavata, 33, 57. 
punctata, 306. 
Coquebertii, Otiocerus, 298. 
Coquillet, [D.W.], cited, 116, 211, 328, 329(2). 
Cora-bug (Sphenophorus), 310. 
Corn-worm, 116-126. 
attracting to lamps, 126. 
attracting to odors, 126. 
bait for destroying, 125. 
benefit of killing first brood, 126. 
bibliography, 116. 
boll-worm the same, 117. 
broods in the South, 117. 
carnivorous habit of larva, 119. 
caterpillar described, 118. 
corn eaten by it, figured, 123. 
eggs of, 117. 
feeds by day, 118. 
first injuries in New York, 117. 
food-plants of, 120. 
geographical distribution of, 121. 
hand-picking remedy, 126. 
imported, 8. 
increase in successive broods, 126. 
injuries in New York unusual, 124. 
lamps for catching, 126. 
mode of attacking corn, 122. 
moth described, 118. 
northern localities visited, 122. 
occurrence in New York, 124. 
operations of the larvee, 121. 
Corrosive sublimate, for bed-bugs, 62. 
Corycia vestaliata, 329. 
Cossus ligniperda, 83. 
Cotton-batting bands around trees, 64. 
Cotton-moth, 328. 
Cotton plantation, large, 12. 
Cotton-worm, 35, 37, 38, 117, 226. 
Coues, Dr., extended bibliograhy by, 180. 


184, 194, 
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Couuterodorants, 

animal secretions useful for, 75. 

carbolic acid and camphor used as, 74. 

coal-tar distillates available for, 75. 

fish manures valuable for, 75. 

mention of several, 74, 75. 

naphthaline, camphor, etc., used as, 74. 

neutralize odors of plants, 74. 

oil of tar and penny royal, used as, 74. 

operation of, 74. 

pig-sty drainage and manure, efficient 
as, 75. 

prevent egg deposit, 74. 

requisites in, 74. 

result of use of, 76, 77. 

we and other animal secretions as, 
5. 

Country Gentleman, cited, 12, 33, 45, 48, 51, 
53, 57, 61, 62, 64, 65, 81, 99, 111, 116, 124, 
127, 157, 163, 216, 221, 224, 227, 228) 232, 
233, 235, 239, 241, 246, 247, 253, 254, 255, 
256, 264, 281, 297, 301(2), 302(4), 303(7), 





304(3), 305, 306, 3807(3), 308(2), 309(2), 
310(3), 3811(3), 312(3), 318(3), ahaa. 
315(2), 317(3), 318(4), 319(8), 320(2), 


321(5), 322, 331. 
Courier and Freeman, [Potsdam, N. 
cited, 127, 133. 

coxendix, Oscinis, 225. 

Crambide, characteristics of, 139 
of Great Britain, 150. 

Crambus alpinellus, 150. 
contaminellus, 150, 151. 
chalybirostris, 139. 
craterellus, 150. 
culmellus, 141, 150, 151. 
dumatellus, 150. 
ericellus, 150. 
exsiccatus, account of, 136 138, 149-151. 
fascilineilus, 151. 
furcatellus, 150. 
fuscisquamellus, 151. 

eniculus, 151. 

amellus, 150. 
inquinatellus, 150. 
latistrius, 150. ° 
lithargyrellus, 150 
margaritellus, 150. 
myellus, 150. 
pascuellus, 150. 
perlellus, 150. 
silvellus, 150. 
uliginosellus, 150. 
undatus, 151. 
verellus, 150. 
vulgivagellus, 53, 99, 100, 109, 127-149. 
Warringtonellus; 150, 151. 

cratzgella, indeolltia: 330. 

cratzgi, Anthonomus, 331. ; 
Thelia, 284. 

craterellus, Crambus, 150. 

crenulata, Lachnosterna, 330. 

Cresson, [E. T.], on Pimpla, 84. 

Cresylic acid, 52. 

Cresylic-acid soap, 279, 280. 

Cresylic ointment, for serew-worm, 62. 

cretata, Saperda, 331. 

Crickets, 40, 79. 

Crioceridz, 243. 

Crioceris asparagi, 8, 9, 59, 61, 289-246, 315. 
trilineata, 322. 
12-punctata, 244. 
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Crotch Check List of Coleoptera, cited, 228, 
233, 239, 243. 
Croton-bug, preventive of, 65. 
remedy for, 62. 
Croton-bugs, 79. 
eruciferarum, Plutella, 322. 
Crushing leaf-rollers, etc., by hand, 57. 
crypticus, Glyptoscelis, 331. 
Cryptus inquisitor, 84. 
mundus, 147. 
Ctenucha Latreillana, 317. 
Virginica, 317. : 
Cucumber beetle, 296, 316, 322. 
flea-beetle, 33, 244. 
cucumeris, Epitrix, 33, 65, 195. 
Culex genus, 191. 
hyemalis, 298. 
culmellus, Crambus, 141, 150, 151. 
Cultivator cited, 227, 253, 297, 299-306(16), 
320, 344. 
cunea, Hyphantria, 306. 
Cunningham’s [J. D.] peach orchard, 11. 
cupida, Agrotis, 58. 
Curculio, 45, 57, 308, 309, 316. 
catcher, illustrated, 57. 
Noveboracensis, 300. 
pimpinellz, 248. 
preventive of, 65. 
punctatus, 247. 
remedy for, 63. 
Curculionidae, 45, 247, 249, 253, 258, 260. 
Curculionides, smelling-organs of, 69. 
curculionis, Sigalphus, 308. 
Currant Aphis, 272. 
Currant-borer, 8, 57, 321. 
Currant-moth, 299. 
Currant-worm, 8, 41, 46, 56, 59, 60, 226. 
Curtis’ Farm Insects, cited, 9, 172, 184, 186, 
187, 189, 191, 192, 206, 207, 237, 239. 
Curtis’ researches referred to, 20. 
curvilineatella, Lithocolletis, 157. 
Cutting off infested twigs, 57. 
Cutting out larve from trees, 58. 
Cut-worms, 8, 22, 58, 63, 64, 108, 118, 303, 
312, 313, 316, 821, 322. 
Cuvier, on location of smelling organs, 69. 
referred to, 323. 
Cyanide bottle, 90. 
Cydnide, 264. 
cydonie, Tingis, 511. 
Cyllene robiniz, 317. 
cynicus, Podisus, 331. 
Cyniphide, 314. 
Cynthia cardui, 320. 
Cyrtosia, 300. 


D. 


Daimia Tethys, 336. 
Dalmatian Insect powder, 25, 36, 37. 
Dalrymple farm in Nebraska, 12. 
dama, Lucanus, 330. 
Dark-sided cut-worm, 328. 
Datana integerrima, 328. 
ministra, 8, 57, 320. 
Death-watch, 162, 316. 
deceptiva, Hylemyia, 171, 201, 226. 
Deceptive wheat-fly, 201. 
escription of, 201. 
habits of, 201. 
noticed only by Dr. Fitch, 201. 
supposed to produce the ‘“‘ weevil,’’ 201. 
types in Cambridge Museum, 202. 
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Deceptive wheat-fly, when and where found, 
201. 
Deep cultivation to prevent onion-fly, 178. 
Deep plowing for killing insects, 58, 110. 
Deilepbila lineata, 119, 327. 
Dejean cited, 232. 
De Lagarde, M. F., 324. 
Delayed pupation of Crambus larve, 137. 
of other larvee, 137. 
Delay in printing Report, 252. 
De Longchamps, M. Selys, 324. 
Densmore Apple farm, 165, 166. 
dentipes var. of M. cimbiciformis, 211. 
Department of Agriculture, 19, 23, 25, 37, 86, 
142, 154, 197, 251. 
Dermanyssus avium, 62. 
Dermaptera, an Order of Leach, 79. 
Dermestes kept from insect cabinets, 74. 
De Saussure cited, 172. 
Described species of insects, number of, 13. 
Descriptions and Notes of Lepidoptera, 333. 
De Serres, Olivier, 324. 
Desire for entomological information, 21. 
Desmia maculalis parasite, 86. 
Desmocerus palliatus, 297. 
Destroying fallen fruit, 58. 
first broods, benefit of, 269. 
insects before oviposition, 28v. 
web-nests, 57. 
destructor, Nysius, 195, 831. 
Semiotellus, 321. 
Desvoidy on Anthomyia, 180. 
DeTarr, D. N., on four-lined leaf-bug, 277. 
devastatrix, Hadena, 58. 
Devereaux, W. L., on Noctuide, 341. 
Diabrotica vittata, 244, 331. 
diadema, Sinea, 331. 
Diapheromera femorata, 111. 
Diaspis ostreeformis, 331. 
Dicerea divaricata, 320. 
Dickinson, Hon. A. B., quoted, 21 
Digging for cut-worms, 58. 
Diluents of London purple, 35. 
of oils, 44. 
of pyrethrum, 37. 
Diplosis tritici, 6, 8, 188, 201. 
Diptera Americz Septentrionalis Indigena, 
cited, 216. 
Diptera, insects embraced in the Order, 78. 
of the apple-tree, 330. 
smelling organs of, 69. 
specially noticed, 172,181,184,191,194,199, 
200, 201, 202,207, 208,209, 211, 216, 221. 
Diptéres Exotiques, cited, 211. 
Directions for use of London purple, 36. 
for safe use of Paris green, 31. 
Discovery of Insecticides, 25. 
Diseased larvee of the violet Nephelodes, 105. 
Disippus butterfly, 327. 
disippus, Limenitis, 327 
disposita, Xylina, 341. 
Distribution of pyrethrum seed, 37. 
District invaded by potato-beetle, 26. 
Ditching to arrest migration, 58. 
divaricata, Dicerca, 330. 
Divaricated Buprestis, 330. 
divinatorius, Atropos, 65. 
Dodge, [C. R.], on an apple-pest, 329. 
Dodge, [J. R.], cited, 172, 289. 
Dog-day Cicada, 331. 
domesticus, Psocus, 65, 162. 
Donovan’s insects, sale of, 83. 
Dorthesia cataphracta, 286. 
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Dorthesia celastri, 285. 

solani, 286. 

sp.? 286. 

viburni, 285, 286. 
Doryphora 10-lineata, 145, 244, 322. 
Dragon flies, 79. 
Drawers for insects, size of, 24. 
Dried Crambus, the, 149-151. 

allied species, 151. 

associated with vagabond Crambus, 149. 

cocoon of, 150. 

distribution of, 151. 

larva of, 149. 

probable life-history, 150. 

pupa of, 150. 

pupation of, 149. 

remedies for, 151. 

short pupation of, 150. 

two broods probable, 150. 
Driving insects from plants, 310, 318. 
Drosophila aceti, 220. 

amoena, 221, 330. 

ampelophila, 65, 216-221, 330. 

cellaris, 220. 

flava, 220. : 

funebris, 218, 228. 

graminum, 218. 

number of species, 218. 
Drosophilas, as apple-worms, 219. 

European species, 220. 

food of, 220. 

in cider refuse, 218. 

in flour-paste, 220. 

injury to an apple-crop by, 219. 

in mustard pickles, 221. 

in strawberries, 219. 

little studied in America, 218. 
Drosophilide, 219. 
drupiferarum, Sphinx, 327. 
Drury’s collection of insects, 83. 
Dumas’ experiments upon Phylloxera, 50. 
dumatellus, Crambus, 150. 
Dumeril, on location of smelling organs, 69. 
Dusting boxes, for insecticides, 27, 41. 
Dust-louse, 316. 
Dwarf Trogosita, 330. 


E. 
Earwigs, 79. 
Ear-worm, 121. 
Eccopsis malana, 329. 
permundana, 329. 
Economic entomologists, number of, in the 
United States, 15. 
Economic entomology, bibliography of, in 
preparation, 20. 
its commencement in the United States, 
15. 
writings on, 15. 
Economy of State entomologists, 21. 
Ectobia Germanica, 62. 
Edwards, H., cited, 81. 
insects from, 335, 337. 
on abundance of Crambus, 140. 
Edwards, Milne, 324. 
Edwards, W. H., insects from, 333, 335, 337, 
339. 
on attraction of Heliconia chrysalides, 
70. 
reference to, 341. 
study of life-histories of butterflies, 22. 
Effects of pyrethrum on insects, 39. 
Egg-clusters of grape-vine Tortrix, 56. 
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Egg-deposit, controlled by smell, 67. 


Egg parasites, 321. 
Eggs of asparagus beetle, 241. 


prevented by strong odors, 67. 


of beet-leaf flies, 205. 

of the clover-leaf weevil, 249. 

of the corn-worm, 117. 

of the 4-lined leaf-bug, 277. 

of the harlequin cabbage-bug, 265. 
of the onion-fly, 173. 

of the Rocky Mt. locust destroyed, 181. 
of the two-marked tree-hopper, 286. 

of the vagabond Crambus, 141. 

Tolype laricis, 91. 

Eight-spotted Forester, 33. 

Elaphidion parallelum, 330. 
villosum, 330. 

Elateridx, 63, 314. 

Electra, Eudamus, 338. 

Elipsocus sp, 161. 

Elis species, 172. 

Elliot, S. L., on Eudamus Proteus, 337. 
on pupation of Xylina, 138. 

Elmira Husbandman, 247. 

Elm tree insects, 3. 

Embryological investigations, 15. 

Emmons, [E.], cited, 227, 233, 271. 

Emphytus maculatus, 42. 

Empoe, 300. 

Empretia stimulea, 328. 

Emulsion of kerosene and milk, 44. 
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Encyclopédie Méthodique, 232, 247. 

Encyrtine, 160. 

Encyrtus bucculatrix, 160. 
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Division, Department of Agriculture, 18. 
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Papers of Dr. Fitch, 297-322. 
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Eudamus Electra, 338. 
Nevada, 237. 
Proteus, 337. 
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stages, 265. on cherry-tree aphis, 13. 
heads of caterpillar of Tolype laricis, 91, on 4-lined leaf-bug, 272, 277, 278. 

92, 93. on hellebore, 41. 
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118. on larch lappet-moth, 88, 96. 
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Hylemyia deceptiva, 201. on onion-fly, 175, 176, 177. 
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larva of beet-leaf mining Anthomyian, cited, 6, 9, 18, 21, 41, 48, 61, 87, 133, 

203. 172, 175, 184, 186, 191, 198, 194, 201, 
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puparium and fly, 182. 271, 272, 281, 287, 291-297, 299, 301, 
Macrodactylus subspinosus, 228. 808, 318, 314, 315, 317, 319, 321, 328, 
Mallota posticata, 215. 824, 328(5), 329(3), 330(8), 331(12), 332. 
Meromyza Americana, 223. writings of, 16, 293-322. 
moth of the cotton-worm, 7. Fitchella, Lithocolletis, 156. 

Murgantia histrionica, 265. Fitzpatrick, General, on the bill-bug, 261. 
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and fly, 146. five-notata, Coccinella, 318. 
Nephelodes violans (moth), 106. Flat-flies, 171. 
nozzle for applying insecticides, 31. Flat-headed apple-tree borer, 330. 
onion (base) crowded with larvz, 176. Flattened centipede, 296. 
onion (bulb) with larve, 176. locust leaf-miner, 309. 
onion-fly, 175. flava, Drosophila, 220. 
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peach-twig borer (moth), 152. flavicinctus, Cirrospilus, 159. 

Phorbia ceparum, 175. Flea-beetle, cucumber, 33. 
Phorbia cilicrura, 182. Flea-beetles, 40, 61, 65, 194, 322. 
Phylloxerz (sexed), 4. Flea family, 79. 
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in its several stages, 250. remedy for, 62. 
Pecilocapsus lineatus, 273. Flesh-flies attracted by odors, 69. 
pupa-case of Tolype laricis, 95. Flies, effect of pyrethrum on, 36, 38, 40. 
pupa of Crambus vulgivagellus, 138. repelled from stables, 45. 
puparium of beet-leaf mining Anthom- | floccosa, Phorbia, 207. 
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Rocky mountain locust, 7. of Paris green, 26. 
root-fly, 192. of pyrethrum, 37. 
rose-bug, 228. Flour-paste Drosophila, 220. 
seed-corn fly, larva and puparium, 200. | Flower-beetles, 234. 
Sphenophorus sculptilis, 255. Flower-flies, 168, 211. 
sprinkler for Paris green water, 29 Fly, of sheep, 48. 
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structure of egg of Enchenopa binotata, | Food-plants, acuteness of insects in select- 
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Forficulid, 79. 
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Pennsylvanica, 62. 
Four-lined leaf-bug, 271-281. 
attack upon a currant-busb, 271. 
bibliography, 271. } 
burning rubbish a preventive, 279. 
change of color in transformation, 276. 
description and figure, 278. 
_ destroying before oviposition, 280 
difficult to prevent attack, 279. 
eggs described, 277. 
energy of attack, 278. 
first notice of attack, 272. 
food-plants, 277. ; 
geographical distribution, 279. 
injurious to dahlias, 277. 
jarring for it, and success, 280. 
life-history incomplete, 276. 
pupa described, 277. 
remedies and preventives, 279. 
rose-buds injured by it, 278. 
synonymy, 271. 
transformations, 275. 
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245. 
fragariz, Tyloderma, 155. 
traterna, Lachnosterna, 330. 
Trichogramma, 303. 
French, Prof. [G. H.], cited upon Lepidop- 
tera, 98, 99, 104, 109, 111, 115, 116, 120, 
122, 329. 
investigations of, 17. 
on the violet Nephelodes, 104, 105, 109. 
frigida, Lampronota, 145. 
frit, Oscinis, 225. 
Frog-spittle insects, 285. 
Fréhblich cited, 232. 
frugiperda, Laphygma, 328. 
fugitiva, Limneria, 320. 
fugitivus, Banchus, 320. 
Fulgoride, 284, 300. 
Fuller, A. S., cited, 200, 239, 245. 
Fultz wheat, free from Hessian fly, 63. 
its origin, 63. 
fulvibarbis, Calliphora, 299. 
fulvipes, Pteromalus, 307. 
Fumea and Psyche, Thyridopteryx with, 84. 
Fumes of pyrethrum, 38. 
funebris, tieseaohils 218, 220. 
funeralis, Nisoniades, 333, 334, 336. 
fureatellus, Crambus, 150. 
furfurus, Chionaspis, 331. 
Fur insects killed by pyrethrum, 38. 
Fur-moth, 64. 
Furriers, insect-preventive used by, 65. 
fusca, Lachnosterna, 54, 57, 61, 71, 228, 238, 
805, 817, 330. 
fuscata, Polistes, 330. 
fuscisquamellus, Crambus, 151. 
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Gad-fly, 299. 

Galerucid, 243. 
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of the yagabond Crambus, 129. 


Gamble, Dr. Jno., on eggs of boll-worm moth, 
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Garden flea, 322. 
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Garfield, Mr., cited, 184, 194. 
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a refuse of gas-manufacture, 52. 
changed by age and exposure, 55. 
composition of, 55. 
destructive when fresh to plants, 53, 55. 
for hibernating insects, 54. 
for infested crops plowed under, 54. 
how produeed, 52. 
insects killed by it, 52, 53, 270. 
length of exposure required, 55. 
method of use, 53. - 
prevents insect attack, 55, 177, 198. 
quantity per acre used, 53, 
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valuable as a fertilizer, 53. 
Gas-manufacture residuals, 52. 
Gas-tar paper to protect from carpet-bugs, 64. 
preventive of seed-corn fly, 201. 
water, 301. 
Gastropacha Americana, 328. 
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velleda, 87. 
Gas water and soap-suds preventive, 194. 
Gatherings of caterpillars, 132. 
Gaylord’s wheat-caterpillar, 302. 
Geddes, Mr. George, on the hunter weevil, 
253, 256. 
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Gelechia pinifoliz, 156. 
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Genera of the Hesperidze of the European 
Faunal Region, 335. 
Genesee Farmer, 305. 
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Geometride of the apple-tree, 329. 
scent-producing organs in, 71. 
Germanica, Ectobia, 62. 
Gerstacker, Dr., 324. 
gigantea, Smicra, 86. 
Gilbert, [H. R.], cited, 87. 
glabra, Oscinis, 225. 
Gloomy Anomala, 307. 
Glover, [T.], citations, etc., 81, 84, 116, 
117, 152, 172, 191, 198, 197, 225, 227,288, 
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writings of, 18. 
Glyptoscelis erypticus, 331. 
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: per, 281, 288. 
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Gorham, Dr. B.G., on Pimpla conquisitor, 85. 
Gortyna cataphracta, 115. 
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repeated changes in the genus, 115. 
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sera, 115, 340. 
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-moth, 299. 
Silvanus, 330. 
Thrips, 303. 
-weevil, 40, 226, 304, 308, 316. 
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grandis, Arma, 331. 
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Grape-leaf galls, 321. 
Grape phylloxera, 21. 
Grape-vine beetle, 317. 
flea-beetle, 244, 307. 
insects, 3. 
Tortrix, 56. 
Grapholitha Packardi?, 57. 
prunivora, 329. 
Graptodera chalybea, 244, 317. 
Grasshoppers, 79, 304, 309. 
grata, Eudryas, 33. 
Greasy cut-worm, 58. 
Green apple-leaf-tyer, 329. 
Green hag-moth, 328. 
Green-house insects killed by pyrethrum, 388. 
Green, Mr., cited, 154. 
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Green rose-chafer, 237. 
Grote and Robinson cited, 328. 
Grote, [A. R.], on Lepidoptera, 81, 87, 107, 
116, 127, 140, 149, 151. 
Ground beetles affected by pyrethrum, 40. 
Ground pepper, to protect woolens, 64. 
Grubs, 201. 
Gryllotalpa, smelling-organs of, 69. 
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Guenée cited, 99, 110, 116, 313, 328, 
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Habits of insects, 14. 
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devastatrix, 58. 
subjuncta, 58. 
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Heematopinus eurysternus, 48. 
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a Southern insect, 264. 
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description of, 265. 
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eggs described, 266. 
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food-plants, 267. 
geographical distribution, 266. : 
hand-picking remedy, 270. 
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injuries from, 267. 
injurious in Virginia, 264. 
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larva described, 265. 
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Harris’ [Dr. T. W.] collection of insects, 215. 
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on Indian Cetonia, 234, 235, 236. 
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Heliothrips hemorrhoidalis, 332. 
Hellebore, as an insecticide, 40-43. 
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liquid application of, 42. 
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Hemileuca Maia, 328. 
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Smithii, 86. 

thyridopterigis, 85. 
Hen manure for preventing onion-fly, 178. 
Hentz, Prof., on rose-beetle, 227, 229. 
Herbaria insects killed by pyrethrum, 33. 
Hermit Osmoderma, 330. 
heros, Aischna, 322. 
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Herrich-Scheffer, Dr., 339. 
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Herrick, Mr., on Hessian fly parasite, 321. 
Herse, Apatura, 86. * 
Hesperide, 339. 
Hessian fly, 63, 224, 294, 298, 316, 321. 
Heterocampa marina, 137. 
Heteroptera, 265, 271. 
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Hickory tussock-moth, 328. 
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Hippoboscidie, a family of Diptera, 79. 
hirticula, Lachnosterna, 330. 
Histoire Naturelledes Insectes, 207. 
History of pyrethrum, 37. 
histrionica, Murgantia, 39, 63, 195, 264. 

Strachia, 264. 
Homalomyia canicularis, 168, 171. 

cilicrura, 184. 

floricola, 184. 

prostrata, 171. 

scalaris, 171. 

species, 168, 171. 

sp. indet., 171. 

tetracantha, 171. 
Homaloptera, an Order of Leach, 79. 
Homoptera, an Order of Latreille, 79. 
Homoptera genus, 341. 
Homoptera of the apple-tree, 331. 
Honey-bee, 318. 

organs of taste and smell in, 69. 
Honey-dew, 302, 319, 320. 
Honeysuckle saw-fly, 42. 
Hop-aphis, 295, 296, 319, 320. 
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Horn, Dr., cited, 228, 244, 254, 261. 
Hornets, 168. 
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House-flies, remedy for, 62. 
House-fly, 169. 
Household pests, pyrethrum for, 36. 
House-plants protected by pyrethrum, 40. 
Howard, L. O., cited, 146, 237, 238, 261. 
description of Encyrtus bucculatrix, 160. 
on parasites of apple-leaf Bucculatrix, 
161. 
on parasites of Coccidie, 18. 
on parasite of peach-twig borer, 156. 
Howe, Mr., on raspberry-twig punctures, 318. 
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from, 169. 
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humuli, Aphis, 8. . 
Hunter weevil, 254, 256, 301, 305, 310, 313, 
318. 
Hunting larve with a lantern, 58. 
Husbandman, of Elmira, N. Y., cited, 127, 
149. 
Hybernia tiliaria, 72, 329. 
Hydronette, 29, 42. 
Hydropult, 311. 
hyemalis, Anopheles, 298, 
Culex, 298. 
Hylastes trifolii, 8, 54, 247. 
Hylemyia antiqua, 180, 202. 
deceptiva, 171, 201, 226. 
similis, 202, 226. 
sp. indet, 171(5). 
tarsata, 171. 
Hymenoptera, effects of pyrethrum on, 40. 
insects comprised in, 78. 
of the apple-tree, 330. 
Hymenorus obscurus, 331. 
Hypera, 248. 
Hyperchiria Io, 72, 328. 
Hyperplatys maculatus, 331 
Hyphantria cunea, 306. 
punctata, 306. 
textor, 306, 328. 
Hypoderma bovis, 299. 
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Icelus, Nisoniades, 335, 336, 537. 

Ichneumon flies, 313. 

Ichneumonide, 85, 145, 302. 
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Ignorance of the insect world, 78. 
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of Insects by Glover, 18, 
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imbricatus, Epiczrus, 331. 
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immanis, Gortyna, 115. 
Immense number of insects, 12, 18. 
immunis, Sphenophorus, 254. 
Importance of entomological study, 1. 
of knowledge of larval stages, 22. 
Imported injurious insects, 8. 
incertus, Melanotus, 330. 
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gations, 21. 
Incurvaria acerifoliella, 308. 
Inda, Euphoria, 232-239, 330. 
Indiana moving for a State eutomologist, 21. 
Indian Cetonia, 232-239. 
allied species, 236, 237. 
an apple insect, 330. 
attack on corn a secondary one, 235 
bibliography, 282. 
collecting the larve after rain, 238 
common name of, 233. 
corn-bug, alarm excited by, 233. 
description and figure of, 234. 
English sparrow precedes the corn-bug, 
235. ‘ 
first notice of corn-bug, 235. 
grass injured by an allied species, 238. 
habits of allied species, 234. 
hand-picking the beetles, 238. 
injurious to apple-trees, 237. 
preventives of attack, 238. 
probably injurious to roots of plants 237. 
synonymy, 232. 
time of appearance, 236. 
unusual injury from, 238. 
indigenella, Phycis, 329. 
inermis, Stictocephalus, 284. 
infirma, Orthodes, 340. 
inimica, Cecidomyia, 321. 
Injuries to the beet crop in England, 206. 
to corn from the corn-worm, 121. 
Injurious Coleopterous Insects, 227-263. 
Dipterous Insects, 168-227. 
Hemipterous Insects, 264-288. 
Insects New and Little Known (Pack- 
ard), cited, 17. 
Lepidopterous Insects, 81-167. 
jnnumerabilis, Coccus, 301. 
Pulvinaria, 301, 809, 310. 
inornata, Smilia, 284. 
Inquilines, 161. 
inquinatellus, Crambus, 150. , 
inquisitor, Pimpla, 84. 
Insect acuteness shown in oviposition, 67. 
attraction, 70-73. 
collection in the National Museum, 24. 
collections being made, 15. 
collections, pests of, 162. 
depredations, extent of, 2. 
depredations increased by large crops, 10. 
depredators upon the apple-tree, 321. 
distribution, 2. 
fecundity, 13, 14. 
losses, 3, 5, 8. 
oviposition by smell, 67. 
Insects, aggregate annual losses from, in 
the United States, 8. 
complicated histories of, 14. 
destroyable by Paris green, 32. 
destroying piant-lice, 302. 
diverse habits of, 14. 
driven to wild food-plants, 76. 
encouraged by plant cultivation, 3. 
extermination of, not sought, 76. 
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immense number of, 12, 18. 
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infesting sheep and other domestic ani- 
mals, 299. 

Injurious to Forest and Shade Trees 
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Injurious to Gardens (Kollar), 172, 174. 
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location of organs of smell in, 69. 

necessity of knowing their habits, 14. 
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of the pine, 3. 
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probable number of species, 13. 

smelling organs of, 69. 

undue multiplication of, 76. 

Insecticidal properties of hellebore, writings 
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properties of pyrethrum, writings upon, 
40 


Insecticides, 25-55. 
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gas-lime, 52-55. 
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kerosene, 43-45, 
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aris green, 25-34. 
pyrethrum, 36-40. 
soluble phenyle, 48-50. 
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Instinct of insects, 68. 
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preventive use, 66, 201. 
remedial use, 263. 
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Lace-wing fly, 39, 302. 
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fusca, 54, 57, 61, 71, 228, 238, 305, 317, 
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hirticula, 330. 

micans, 330. 

pilosicollis, 330. 

quercina, 305. 
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tristis, 830. 
lactucarum, Anthomyia, 191. 
Lady-bugs, 61, 313, 314. 
Lagoa opercularis, 328. 
Lamellicornes, 228, 234. 

acute sense of smell in, 71. 

smelling organs of, 69. 
Lampronota frigida, 145. 
Lamps for attracting insects, 58, 125. 
Lancaster wheat free from Hessian fly, 63, 
lanigera, Schizoneura, 438, 331. 
Lantern-flies, 79. 
Lantern for attracting moths, 148. 
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Laphygma frugiperda, 328. 

lapidaria, Leucania, 340. 

Larch lappet (Tolype laricis), 87-99. 
annual broods of, 98. 
cocoon of, 94. 
common name of, 87. 
eggs of, 90. : 

eographical distribution of, 98. 
arval stages of, 91, 92, 93. 
mature larva of, 93. 
moltings of, 91, 92, 93. 
moth deseribed, 96. 
oviposition of, 90. 
protective mimicry of, 88. 
pupa of, 95. 
pupation of, 95. | 
rarity of, 89. 
remedy for, 98. 
sexual differences in moltings, 97. 

Large snow-fly, 298. 

laricis, Chermes, 46. 

Tolype, 87. 

Larva of Mallota posticata described, 213. 

Larve in potted plants, remedy for, 60. 
of Coleoptera studied, 22. 

Larval cases of apple-tree case-bearer, 164, 
descriptions of Tolype laricis, 91-93. 
habits of Gortyna species, 115. 

Late sowing a preventive of Hessian fly, 63. 

laticollis, Prionus, 330. 

latistrius, Crambus, 150. 

latitarsus, Anthomyia, 171. 

Latreillana, Ctenucha, 317. 

Latreille, on location of smelling organs, 69. 

Lawford, T. W., agt. of Soluble Phenyle, 49. 

Leaf-crumpler, 329. 

LeBaron, Dr. [William], cited, 61, 110, 228, 
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colonization of parasites by, 61. 
reports of, 17. 
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aceris, 310. 
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Leistotrophus cingulatus, 187. 

Lema trilineata, 32, 244. 
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Lepidoptera, insects embraced in, 78. 
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149, 151, 157, 163. 

Lepismatidie, 79. 

Leptoglossus phyllopus, 268. 

Leptostylus aculifer, 331. 
aculiferus, 304. 

Lesser apple-leaf folder, 329. 
house-fly, 171. 

Lettuce-fly, 191. 

leucaniz, Nemorzea, 146, 

Leucania lapidaria, 340. 
pallens, 340. 
phragmitidicola, 340. 
pseudargyria, 340, 
scent-producing organs in, 71. 
unipuncta, 33, 53, 58, 100, 131, 134, 146. 
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leucostigma, Orgyia, 33, 61, 64, 72, 98, 328. 

libatrix, Scoliopteryx, 340. 

Lice on cattle, remedy for, 45. 

Life-duration of the Heterocera (Moths), 339. 

Life-histories of insects, 22. 
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Lithacodes fasciola, 328. 
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paraplecticus, 260. 
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Lockwood, Rev. Samuel, on fruit-fly, 217. 
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detailed description of, 183. 
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larva described and figured, 181. 
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synonymy of, 181, 184. 
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pyrethrum, effect on, 40. 
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traps used in Colorado, 51. 
Locust-tree-borer, 317. 
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analysis of, 34. 
cost of, 34. 
diluents, 35. 
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Lucilius, Nisoniades, 336. 
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Macaria, scent-producing organs in, 72. 
maclure, Coccus, 301. 
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Meal-worm, 226. 

Mealy bugs, 79. 

Measure-worm, 329. 
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Mines made by beet-leaf flies, 205. 
ministra, Datana, 320, 328. 
Minnesota, efforts against locusts in, 51. 
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64. 
Mt. St. Vincent Art Gallery, 337. 
mucidus, Callipterus, 331. 
Muller, Dr., on odors in male butterflies, 172. 
multipulvella, Coleophora, 163. 
mundus, Cryptus, 147. 
Murgantia histrionica, 39, 63, 195, 264-271. 
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remedies, 253. a doubtful species, 198. 

variety P. opimus described, 251. bibliography of, 194. 

Punctured flea-beetle, 296. carbolic acid for, 48, 99. 

Punctures in raspberry canes, 315, 318. description of the insect, 196. 

Puparium of beet-leaf miners, 204. Fitch cited on, 296, 322. 
of onion-fly described, 174. larva described, 196. 

Purpuricenus [humeralis], 297. literature of, 197. 

Pe DORE ms Gortyna, 115. most injurious of radish insects, 195. 

utnam, J. Duncan, 309. natural history of, 197. 

premea, Capnia, 298. other radish insects, 195. 

ylades, Eudamus, 337, 338. remedies and preventives, 198. 

Pyralididi, 136, 140, 329. resemblance to the root-fly, 196. 

Pyralid web-caterpillar, 329. Radish-seed weevil, 195. a) 

Pyramidal grape-vine caterpillar, 328. Ragonot, E. L., on Crambidze, 150. 

pomedeides, Amphipyra, 328. rantalis, Euryereon, 329. 

yrethrum, alcoholic extract of, 38 rape, Pieris, 8, 9, 39, 59, 86, 189, 194, 240, 

application in fumes, 38. 267. 

application in powder, 37. Raspberry nach 42. 

carneum, 36. Raspberry-stalk gall-bee, 315. 

cinerarizfolium, 36. Raspberry-twig girdler, 57. 

effects on insects, 39. Rathvon, [S.8.], cited, 81, 227, 301. t 

first used for field insects, 25. Rat-tail larve, habits of, 213. 

flea-beetle repelled by it, 40. Ratzeburg referred to, 20, 259. 

flies killed by it, 36. Reaumur quoted, 14, 69, 213. 

grain-weevil killed by it, 40. rectus, Sphenophorus, 254. 
| hymenoptera affected by it, 40. Red ants, remedy for, 62. 

increased production of, 343. preventive of, 65. 

insects destroyable by it, 39. Red cedar shavings to protect wooleng, 64. 

lately used for house pests, 36. Red-humped apple-tree caterpillar, 328. 

literature of, 40. prominent, 57. 

long known, 86. # Red-legged grasshopper, 332. 

mixture improved by standing, 37, Red-shouldered Sinoxylon, 330. 

not dangerous to breathe, 36, Red-winged black-bird, food of, 105. 

roseum, 36. Regents of the University of the State of 

seed distributed, 37. New York, 21. 

tea or decoction, 88. Register of Rural Affairs, 64. 

usefulness not fully known, 387. Remedies for insect depredations, 

water mixture efficient, 39. alum water, 59. 

’ water solution, 38. ammoniacal liquid, 59. 

Pyrgus cxspitalis, 336. attracting to lamps and fires, 58, 148. 
centaure, 336. attracting to poisoned sweets, 58. 
ericetorum, 336. baits of potato, etc., for wire-worms, 68. 
maculatus, 336. barricades against migration, 58. 
Oceanus, 336. : beating bushes, 269. 

Petreius, 336. birds, protection of, 61. 

Philetas, 336. blue-vitriol water, 59. 

Ricara, 336. burning garden refuse, 58, 269, 270, 279. 

scripturz, 336. burning grass, 148. 

tessellata, 336. burning stubble, 58, 253. 

Xanthus, 836. benzine for carpet-bugs, 59. 

pyri, Pemphigus, 331. carbolic acid and soap, 59. 

Scolytus, 810. chickens for flea-beetles, 61. 

Tingis, 311. copperas-water, 59. 

Xyleborus, 310, 331. corrosive sublimate for bed-bugs, 62. 
yrisuga, Psylla, 331. cresylic ointment for screw-worm, 62. 
yrrhocoris, experiments in smell, with, crushing by hand, 57. 

69. cutting off infested twigs, 57. 
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Remedies for insect depredations—Contin., | Remedy for ash-gray blister-beetle, 382, 
cutting out larve from trees, 58. 57. 


deep plowing, 58. asparagus-beetle, 59, 61, 245. 
destroying fallen fruit, 58. autumn tent-caterpillar, 57. 
destroying web-nests, 57. basket-worm, 83, 57, 87. 
digging up cut-worms, 58. beautiful wood-nymph, 88. 
ditching for migration, 58. bed-bugs, 62. 
extermination of English sparrow, 61. bird-mites, 62. 
fish-brine for scale insects, 60. blue caterpillars of the vine, 88. 
fish-oil, 301. cabbage-butterfly,39, 52, 59. 
fowls, for asparagus beetle, 61. cabbage-caterpillars, 59. 
as-lime, 149. cabbage-fly, 47, 52, 192, 199. 
and-picking cocoons and imagines, 57. canker-worm, 38, 57. 
hand-picking eggs and larve, 56. carpet-bug, 59. 
hot water, 59, 179, 198, 269, 288, 307, 317. carrot-fly, 46, 49. 
hunting larvze with a lantern, 58. celery-fly, 49, 52. 
jarring, 162. cherry and pear slug, 60. 
erosene, 162. chinch-bug, 58. 
lady-bug colonization, 61. clover-leaf weevil, 258. 
lighted candle for fleas, 62. clover-root borer, 58. 
lime, air-slacked, 59, 148. clover-seed midge, 54. 
lime-water, 59. cockroach, 62. 
linseed oil, 162. codling-moth, 35, 60. 
London purple, 34, 166. Colorado potato-beetle, 26, 89, 48. 
molasses and London purple for ants, 62. corn curculio, 263. 
molasses and red lead for roaches, 62. corn-worm, 125. 
mustard water, 60. cotton-worm, 35, 58, 125. 
packing the ground by rolling, 59. croton ing, 62. 
paper bands, for apple-worm, 63. cucumber flea-beetle, 33. 
paraffine oil, 46, 179. curculio, 45, 51, 57, 68. 
parasitized insects, distribution of,"61. currant-borer, 57. 
Paris green, 25-34, 166. currant-worms, 41, 46, 56. 
plaster, 148. cut-worms, 58, 63. 
plowing under, 149. dried Crambus, 151. 
probing burrows for grubs, 58. eight-spotted forester, 33. 
quassia infusion, 59. fir saw-fly, 42. 
road-dust, 60, 148. flea-beetles, 45, 61. 
rolling the ground, 148. fleas, 62. 
scraping bark, 162. flies in stables, 45. 
sheep-dip of Buchan & Co., 62. “‘fly’’ in sheep, 48. 
sheep pasturing, 60. four-lined leaf-bug, 279. 
sheep-wash for ticks, 62. garden insects, 51. 
shelter for nocturnal feeders, 63. grain-weevil, 40. 
skunk, protection of, for hop-grub, 61. grape-vine flea-beetle, 59. 
soap, 59, 304, 319. grepemine Tortrix, 56. 
soap-suds, 162, 179, 194, 301, 302. arlequin cabbage-bug, 40, 68, 269, 270. 
soot dusting, 60. - Hessian fly, 58. 
sulphuric-acid water, 59. honeysuckle saw-fly, 42. 
sulphur, lard and kerosene for poultry, hop-vine grub, 61. 
62. house-flies, 36, 62. 
sulphur sifter for bird mites, 62. Indian Cetonia, 238. 
sweetened sponge for ants, 62. larch aphis, 46. 
swine, for white grubs, etc., 61. larch lappet, 99. 
tarring the ground for migrants, 58. leaf hoppers, 45. 
toads in gardens, domestication of, 61, Le Conte’s saw-fly, 42. 
tobacco-smoke, 60, 319, 320. lice in henneries, 45. 
tobacco water, 59, 802. lice on cattle, 40, 45. 
trapping in soap-suds, for flies, 62. margined blister-beetle, 38, 57. 
tree-beating and jarring, 57. May-bug, 57. 
whale-oil soap, 59. mites in hemneries, 45. 
wood-ashes, 60. mites on birds, 46, 62. 
Remedy for Abbot’s white-pine worm, 42. onion-fly, 46, 52, 178. 
acarina on hens, 46. parasites on hogs, 45. 
ants, 50, 62. parasites on horses, 45. 
aphides, 49. peach-tree borer, 47, 58. 
apple-cureulio, 60. peach-twig moth, 156. 
apple-leaf Bucculatrix, 162. pear-slug, 42, 60. 
apple-root plant-louse, 47. ea-weevil, 49. 
apple-tree borer, 58, 812. hylloxera, 47, 50. 
apple-tree tent-caterpillar, 56. plant-lice, 40, 61. 
apple-tree case-bearer, 166. radish-fly, 48, 199. 
apple-worm, 35, 58, 60, 68. raspberry-slug, 42. 


army-worm, 35, 53, 58. raspberry-twig girdler, 57. _ 
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Remedy for red ant, 62. 
red-humped prominent, 57. 
red scale of California, 60. 
Rocky Mountain locust, 50. 
root-fly, 194. 
rose-bug, 45, 57, 231. 
rose-leaf caterpillar, 57. 
rose-slug, 42. 
rose-twig borer, 57. 
saw-flies, 33, 42. 
scale-insects, 43, 49, 50. 
screw-worm, 62. 
sheep-ticks, 49, 62. 
spring canker-worm, 33, 61. 
squash-borer, 47. 
squash-bug, 63. 
stalk-borer, 115. 
strawberry-worm, 42. 
striped blister-beetle, 33, 40. 
striped cucumber-beetle, 33. 
striped flea-beetle, 59. 
three-lined leaf-beetle, 32. 
ticks on sheep, 49, 62. 
tobacco-worm, 56. 
tortoise-beetles, 33, 57. 
turnip-fly, 52. 
two-marked tree-hopper, 288. 
vagabond Crambus, 53, 131, 148, 
vermin on cattle, 48. 
vermin on domestic animals, 49. 
vermin on poultry, 49, 62. 
violet Nephelodes, 110. 
white-grub, 54, 61. 
white-marked tussock-moth, 33, 61. 
wire-worms, 46, 63. 
woolly apple-louse, 43. 
worms in potted plants, 48. 
yellow-necked apple-tree caterpillar, 57. 
repentis, Agrotis, 340. 
Report of Adirondack Survey, cited, 99. 
of Commissioner of Patents, 227, 260. 
on Cotton Insects, 8, 18, 40, 85, 86, 116, 
120. 
on Some Injurious Insects of 1878, 152. 
on the Rocky Mountain Locust, 18, 193. 
Reports of the Commissioner of Agriculture, 
12, 18, 25, 82, 84, 40, 44, 60, 61, 63, 84, 86, 
111, 116, 120, 126, 127, 148, 147, 152, 153, 
154, 160, 163, 166, 172, 191, 198, 216, 
926, 297, 238, 239, 250, 252, 253, 254, 
260, 264, 271, 281, 286, 287, 329(2), 
330(11), 331(4). 
of Commissioners of Zodlogical Survey 
of Massachusetts, 227. 
of Entomological Society of Ontario, 116, 
127, 152, 155, 172, 297, 238, 235, 254, 
264, 271. 
on the Insects of Illinois, 61, 81, 99, 104, 
110, 111, 112, 116, 120, 227, 298, 233, 
235, 287, 239, 264, 271, 824, 3828(3), 
329(2), 330. 
of Michigan State Agricultural Society, 


19. 

of Michigan State Board of Agriculture, 
184, 194, 199, 228. 

of Michigan State Pomological Society, 
19, 64, 228, 229. 

of N. Y. State Agricultural Society, 123, 
152, 168, 221, 233. 

on N. Y. State Cabinet of Natural His- 
tory, 99, 281, 287, 299, 300, 323. 

on N, Y. State Museum of Natural His- 
tory, 58, 116, 387. 


Reports of U. S. Entomological Commis- 
sion, 7, 14, 18, 40, 51, 181, 188, 191, 
198, 332(4). 
of U. 8S. Geological and Geographical 
Survey of the Territories, 8, 18, 110, 
135, 172, 191, 194, 195, 239, 253, 264. 
Resplendent shield-bearer, 330. 
Revision of Reports of Dr. Fitch, 296. 
Rhinarium or nostril-piece of K. & S., 69. 
Rhinosia pometella, 300, 
Rhipiptera, an Order named by Latreille, 79. 
ribearia, Abraxas?, 299. 
ribes, Aphis, 272. 
Ricara, Pyrgus, 336. 
Riley, Prof. [C.V.], cited, 7, 84, 44, 85, 86, 110, 
115, 116, 127, 183, 138, 149, 153, 158, 
160, 163, 172, 182, 191, 207, 217, 221, 
223, 294, 297, 933, 938, 247, 248 264. 
279,281, 283, 287, 327(2), 328(5), 329(8), 
330(8), 331(4). 
description of Cirrospilus flavicinctus, 
159. 
entomological collection of, 24. 
gold medal conferred on, 17. 
on clover-leaf weevil, 249, 250. 
on corn-curculio, 254, 258, 261, 262. 
on Crambus larve, 145. 
on egg-coverings of two-marked tree- 
hopper, 285. 
on eggs of Crambus vulgivagellus, 141. 
on Hemiteles thyridopterygis, 85. 
on locust-egg Anthomyian, 183. 
on parasite of the ap.-tr. case-bearer, 166. 
on pyrethrum, 37. 
on seed-corn fly, 200. 
on violet Nephelodes, 99, 102, 103, 104, 
108, 109, 136. 
Reports on the Insects of Missouri, by, 7, 
25, 26, 32, 43, 64, 81, 83, 85, 87, 98, 110, 
116, 142, 155, 157, 159, 181, 188, 184, 
195, 221, 223, 297, 935, 254, 258, 264, 
270, 291, 315, 320, 324, 328(6), 329(4), 
3380(6), 331(6), 332. 
writings and official labors of, 16. 
Road dust diluent of Paris green, 26. 
for cherry-slug, 60. 
Robbins’ coal-tar pan, 50. 
Robin, food of, 105. 
robiniz, Clytus, 317. 
Cyllene, 317. 
robiniella, Anacampsis, 309. 
robustus, Sphenophorus, 261, 262. 


Rocky Mountain locust, 7, 13, 17,50, 168, 181, 
195, 332. 
Rolling the ground for destroying insects, 


59, 110, 253. 
Rondani on Anthomyia, 180, 181. 
Root-fly, 191-194. 

associated with ‘‘anbury,’’ 192. 
bibliography, 191. 
briefly noticed in the United States, 192. 
described and noticed in Europe, 191. 
description and figure of, 192. 
larva described, 192. 
not destructive in Europe, 191. 
referred to, 196. 
remedies and preventives, 194. 
resembles the cabbage-fly, 193. 
turnip-crop injured by it, 192. 
rosaceana, Caccecia, 329. 
ros, Psila, 46, 49. 
Selandria, 42. 
rosea, Odontota, 381. 
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Rose-beetle, 227-232. 
apples eaten by it, 229, 330. 
bibliography, 227. 
characteristics of attack, 231. 
description, 228. 
eaten by poultry, 232. 
food-plants, 229. 
grape-vines protected from, 344. 
hand-picking remedy, 232. 
natural history, 231. 
plaster preventive, 232. 
preference for roses, 229. 
protecting from, by netting, 232. 
ravages in Massachusetts, 230. 
sexual instinct, 231. 
sudden appearance, 231. 
systematic position, 228. 
tansy-water preventive, 282. 
why a serious pest, 228. 
Rose-bug, 45, 57, 2384, 308, 807, 316, 317, 318. 
Rose-leaf caterpillar, 57. 
Rose-slug, 42. 
Rose-twig borer, 57. 
roseum, Pyrethrum, 36. 
Rosy Hispa, 331. 
Rotation of crops, benefit of, 63, 190. 
Rough Osmoderma, 330. 
Round-headed apple-tree borer, 58, 331. 
Rove-beetles, 189. 
Royal Agricultural Society of England, 180. 
rubellus, Lixus, 260. 
rubi, Selandria, 42. 
rubus-caulis, Figites, 315. 
rufibarbis, Erax, 319. 
ruficeps, Anthomyia, 171. 
rugosus, Oxytelus, 189. 
Rumsey & Co.’s Aquaject, 30. 
Hydronette, 29. 
Rupertsberger’s list of Coleoptera, 248. 
Rural Nebraska, cited, 12. 
Rural New Yorker, cited, 158, 221, 257. 
Russia leather scraps to protect woolens, 64. 
Rutheford, John, referred to, 129. 
rutila, Gortyna, 115. 


S. 


Sackeni, Mallota, 211. 
Sacktriger, 83. 

Saddle-back caterpillar, 328. 
Salem Press cited, 300. 

Salt and lime preventive, 194. 
Samia Cecropia, 72, 328. 
santes, Colias, 301. 

Saperda bivittata, 297, 306. 

calcarata, 297. 

candida, 58, 64, 331. 

eretata, 331. 

[Oberea] tripunctata, 297. 
Sapromyza (Chlorops) vulgaris, 225. 
Saratogensis, Aphrophora, 285. 

Sargent, H. H., on asparagus beetle, 246. 
saucia, Agrotis, 8, 328. ' 
Saunders, [William], cited, 127, 152, 227, 233, 
277, 279. 
description of Anarsia lineatella larva, 
153, 155. 
entomological papers of, 19. 
Insects Injurious to Fruits, 259, 271, 281, 
328. 

on pyrethrum, 25, 37. 

Saving to New York by the Fitch reports, 
21. : 
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Sawdust diluent of Pyrethrum, 37. 
Saw-flies, 33, 42. 
Say, [Thomas], cited, 84, 85, 211, 215, 232, 
955, 256, 271, 279, 281. 
Say’s Heteropterous Hemiptera, 271, 294, 
306. 
scabra, Osmoderma, 330. 
sealaris, Homalomyia, 171. . 
Scale-bug of the orange and lemon, 38. 
Scale-insects, 48, 49, 60, 801, 309, 310. 
Report on (Comstock), 18. 
scandens, Agrotis, 58, 328. 
scapha, Limacodes, 328. 
Scarabzidez, 227, 232, 234. 
Scarred Melolontha, 330. 
Scatophaga ceparum, 173. 
Scelothrix, 336. 
Scent-producing organs in Lepidoptera, 71. 
Schaupp, F. G., papers on Coleoptera, 22. 
Schiner cited, 179, 207, 208. 
Schizoneura lanigera, 438, 47, 331. 
Scheenherr, 305. 
Schonherri, Pachyrhynchus, 300. 
Schonherr’s Weevil, 300. 
Schwarz, [E. A.], on clover-leaf weevil, 252. 
Sciari mali, 219, 330. 
Science Gossip, cited, 211. 
Science, [N. Y. city], cited, 127, 149. 
Scientific American, cited, 44. 
Scoliopteryx libatrix, 340. 
Scolytus pyri, 310. 
Screw-worm, 62, 343. 
scripta, Habrosyne, 340. 
scripture, Pyrgus, 336. 
scrophulariz, Anthrenus, 9. 
Cionus, 248. 
Scudder and Burgess, 334. 
Scudder, [S. H.], 327(2), 335, 337. 
sculptilis, Sphenophorus, 253-263. 
sculpturatus, Oxytelus, 189. 
Sculptured corn-curculio, 253-263. 
beetle killed by kerosene, 263. 
bibliography, 253. 
. eurculio larve living in corn, 260. 
description and figure, 255. 
early notices of injuries, 255, 
first described by Uhler, 254. 
food-plants of allied species, 260. 
geographical distribution, 258. 
habits of an allied species, 260. 
identified as S. venata, 254. 
injuries in New York, 256. 
injuries underestimated, 262. 
larva probably breeds in corn, 262. 
later depredations, 257. 
life-history unknown, 255. 
meaning of generic name, 256. 
means of destroying the eggs, 263. 
method of injury, 256, 257. 
named 8. zee by Walsh, 254. 
probably lived in wild grasses, 259. 
pupz, how to destroy, 263. 
received from New Jersey, 254. 
synonymy, 253. 
thought to live in decaying wood, 258. 
wild grasses as its food-plants, 259. 
Scurfy bark-louse, 331. 
scutellaris, Anoplites, 309, 320. 
Odontota, 320. 
Secondary iperasition, 146, 161. 
Seed-corn fly, 199-201. 
bibliography of, 199. 
corn as eaten by, 200. 


‘ 
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Seed-corn fly, description of it, 200. 
doubtful generic reference, 200. 
larva described and figured, 200. 
* observed in New Jersey, 199. 
/ operations of, 200. 
preventives of, 201. 
puparium of, 200. 
transformations of, 200. 
Selandria cerasi, 42, 60. 
rose, 42. 
rubi, 42. 
Selection in seed may prevent insect attack, 
68. 
Selection of food-plants for oviposition, 67. 
Sembling, 340. 
Semiotellus destructor, 321. 
semistriatus, Psocus, 161. 
septendecim, Cicada, 331. 
sera, Gortyna, 115, 340. 
Serica iricolor, 330. 
sessilis, Hemiteles, 86. 
Seventeen-year Cicada, 79, 309, 331. 
Sexual attraction,in Heliconia Charitonia,70. 
in Polyphylla variolosa, 71. 
in Samia Cecropia, 70. 
Sexual difference of molts in Callosamia 
Promethea, 98. 
in Orgyia antiqua, 98. 
in Orgyia leucostigma, 98. 
in Poly pe laricis, 98. 
Sexual union through the sense of smell, 70. 
Shade-trees defoliated by Orgyia, 33. 
Shad-fly, 298. 
Shaw, F. G., bag-worms received from, 85. 
Sheep-dip, Buchan & Co.’s, 62. 
ittle’s, 49. 
Sheep gad-fly, 299. 
maggots, 299. 
pasturing, for apple-worms, 60. 
ticks, 49, 62, 79, 299. 
wash, for ticks, 62. 
Sheldon, Prof. D. S., army-worm from, 313. 
Shelters for capturing nocturnal feeders 63. 
Shoulder-striped Tortrix, 328. 
Sialia sialis, insects eaten by, 104, 234. 
Sigalphus curculionis, 308. 
Signoret, Dr., 824, 
Silphides, smelling-organs of, 69. 
Silvanus Surinamensis, 330. 
silvellus, Crambus, 150. 
Similar wheat-fly, 202. 
compared with the deceptive wheat-fly, 
202. 
description of it, 202. 
eneric reference doubtful, 202. 
imited knowledge of it, 202. 
resembles the deceptive wheat-fly, 202. 
similis, Anthomyia, 202. 
Hylemyia, 202, 226. 
Sinea diadema, 331. 
Sinoxylon basilare, 330. 
_ Siphonella obesa, 225. 
Siphonophora avenex, 8. 
Sitones lineatus, 49. 
Sitophilus, 305. 
Skeleton-bug, 111. 
Skiff Limacodes, 328. 
Skunk, as named by Charlevoix, 75. 
protection of, for hop-grub, 61. 
Slade, [E.], on onion-fly, 172. 
Slender locust-leaf miner, 809. 
Slugs (saw-flies), 42. 
Small snow-fly, 298. 
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Smell, sense of, acuteness in dogs, 68. 
~ acuteness in man, 68. 
antennal bristles as organs of, 69. 

“% attracting males to hidden females, 70. 
butterflies drawn to chrysalides by, 70. 
capability of cultivation, 68. 
controls oviposition in some insects, 67. 
evidences of location in antenne, 69. 
importance to nocturnal insects, 72. 
in Carabus and Pyrrhocoris, 69. 
location of, in doubt, 69. 
necessary to the bag-worm moth, 73. 
not important to some insects, 74. 
organs of, in Cicada, 69. 

in Coleoptera, 69. 
in Diptera, 69. 
in Lepidoptera, 69. 
in Orthoptera, 69. 
in Pemphigus, 69. 
Promethea moth,showing acuteness of,70 
sexual union resulting from, 70. 
united, perhaps, with taste, 69. 
wingless moths fertilized through, 72. 

Smerinthus excecatus, 327. 

Smicra gigantea, 86. 

Smilia inornata, 284. 

Smith, EmmaA., investigations of, 17. 
on the stalk-borer, 110, 112. 

Smithii, Hemiteles, 86. 

Smithsonian Institution, 15, 24. 

Smoke, preventive of midge attack, 74. 

Smynthurus hortensis, 322. 

Snapping-beetles, 63, 314. 

Snow-born Boreus, 298. 
midge, 298. 

Snow-flea, 298. 

Snow, G. C., referred to, 111. 

Snow, Prof. F. H., on localities of moths, 

98, 99, 254, 258. 
on sexual attraction of Phyllophaga, 71. 
on the screw-worm, 343. 

Snow-white linden moth, in Brooklyn, 329. 

Snowy cricket, 315. 

Soap and carbolic acid mixture, 59. 

Soap-boilers’ waste preventive, 194. 

Soap on apple-trees, 64, 306. 

Soap remedy, 304, 319. 

Soap-suds, 194, 301, 302. ; 

Société Impériale et Centrale d’ Agriculture, 

324. 

Solani, Dorthesia, 286. 

Soluble Phenyle, as an insecticide, 48-50. 
agency for, in the United States, 49. 
analysis of, 49. 
ants destroyed by it, 50. 
arrests attack of celery-fly, 49. 
destroys aphis, 49. 
directions for use, 49. 
experiments of Miss Ormerod, 48. 
insect attacks checked by it, 49, 221. 
manufactured in England, 48. 
poultry vermin killed by it, 49. 
prevents attack of pea-weevil, 49. 
prices at which sold, 50. 
properties of, 49. 
sceale-insects killed by it, 49. 
used as a sheep-dip, 49. 
vermin of animals killed by it, 49. 

Solution of pyrethrum in water, 38. 

Somnus, Nisoniades, 336. 

Soot, 60, 310, 321. 

sororia, Lachnosterna, 330. 

Sorsby, Col., on baiting the corn-worm, 125. 
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Southern joint-worm, 222. 
tobacco-worm, 322. 
Special Commission of the Ontario Govern- 
ment, on agricultural resources, 19. 
Special crops grown in large areas, 10. 
Species common to Europe and America, 
8, 168, 170, 173, 181, 184, 191, 207. 
introduced from Europe, 8, 240, 244, 247, 
248. 
speciosus, Clytus, 297. 
Spectre insect, 111. 
Speyer, Dr. A., 335, 336, 339. 
Sphenophorus caryosus, 261. 
immunis, 254. 
parvulus, 261. 
pertinax, 261. 
placidus, 254, 255. 
rectus, 254. 
robustus, 261, 262. 
sculptilis, 253-263. 
venata, 254. 
venatus, 253, 255, 256, 301, 305, 310, 318. 
zex, 253. 
Sphingide, 119, 340. 
of the apple-tree, 327. 
scent-producing organs in, 71. 
Sphinx Carolina, 322. 
drupiferarum, 327. 
Gordius, 327. 
quinquemaculata, 73, 322. 
Spices, for woolen protection, 64. 
Spider-flies, 79. 
Spilosoma Virginica, 328. 
Spinole, Micropus, 302. 
spinosa, Arma, 331. 
spinosus, Podisus, 331. 
Spiracles of insects, as organs of smell, 69. 
Spirits of turpentine for seed protection, 
65. 
Spittle-insects, 285. 
splendoriferella, Aspidisca, 166, 330. 
Spotted-necked Anomala, 307. 
Spotted Pelidnota, 307. 
tussock-moth, 328. 
-winged wheat-fly, 297. 
Sprague, P. S., on cabbage-fly parasite, 184, 
188. 


spretus, Caloptenus, 7, 332. 

Spring canker-worm, 33, 61, 329. 

Borailer for Paris green water, 28. 

Sprinkling with water for drawing insects, 

239. 

spumaria, Cicada, 285. 
Philenus, 285. 

Squash-borer, 47. 

Squash-bug, 39, 63, 316, 322. 

Squash Coccinella, 322. 

Stag beetle, 330. 

Stal cited, 264. 

Stalk-borer (Gortyna nitela), 110-116. 
allied species, 115. 
bibliography, 110. 
bores in garden plants, 111. 
depredations of, 112. 
family habits, 113. 
food-plants, 112. 

eneric changes, 115. 
habits of allied species, 115. 
injurious in a potato field, 111. 
larva described, 113. 
moth described, 113. 
natural history of, 114. 
rare in vicinity of Albany, 114. 
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Stalk-borer, remedies for, 115. 
seldom seriously injurious, 111. 

Staphylinide, 187. \ 

Staphylinides, smelling organs of, 69. 

Staphylinus cinnamopterus, 188. 

State Entomologist of Illinois, 16, 17. 
Entomologist of New York, 1, 323. 
Entemologist of Missouri, 16, 
Horticultural Society of Lowa, 237. 

States moving for State Entomologists, 21. 

Stenobothrus, smelling organs of, 69. 

Stephens, [J. F.], eited, 81, 83. 

Sternidius alpha, 331. 

Stictocephalus inermis, 284. 

stimulea, Empretia, 328. 

Stinkhorn fungus, 69. 

St. Lawrence county, Crambus caterpillars | 

in, 100. | 

St. Lawrence Republican cited, 99, 127, 136. 

Stomoxys calcitrans, 299. 

Strachia histrionica, 264. 
ornata, 270. 

stramentosa, Gortyna, 115. 

Strawberry crop, a large,. 12. 

Drosophila, 219. 
-root borer, 155. 
-worm, 42. 

Straw encasement remedy, 304. 

Streaked Thecla, 327. . 

Strepsiptera, an Order named by Kirby, 79. 

Stretch, [R. H.], 328(2). 

strigosa, Thecla, 327. 

Striped blister-beetle, 33, 57, 322. 
blistering-fly, 322. 
cucumber-beetle, 33, 244, 331. 

Striped flea-beetle, 60, 310. 

Sturtevant, Dr., on clover-leaf weevil, 253. 

Stylopide, 79. 

Stylopyga orientalis, 62. 

subgothica, Agrotis, 340. 

subjuncta, Hadena, 58. 

subsignaria, Ennomos, 329. 

subspinosus, Macrodactylus, 57, 227, 807, 

330. 

Sugaring for moths, 114. 

suis, Heematopinus, 48. 

suleans, Anthomyia, 207. 

Sulpho-carbonates for Phylloxera, 50. 

Sulphuric-acid waters, on hardy plants, 59. 

Sulphur, lard, etc., for poultry, 62. 

Sulphur sifter, for bird mites, 62. 

supernotatus, Psenocerus, 321, 531. 

Superphosphates as preventive, 190, 198. 

Supposed army-worm invasion, 127. 

Surface caterpillars, 271. 

Surinamensis, Sylvanus, 40, 330. 

Survey of the County of Washington, 299. 

Swan, Robert J., on clover-leaf weevil, 253. 

Sweetened sponge, for ants, 62. 

Sweets for destroying insects, 110. 

Swine, for the white-grub, 61. 

Swinton, A. H., on scent-producing organs 

in moths, 71. 

Sylvanus Surinamensis, 40. 

sylvatica, Clisiocampa, 328. 

sylvaticana, Argyrolepia, 300. 

Synopsis of American Wasps (de Saussure), 

172. 
Synopsis of Lepidoptera of N. A. (Morris), 
81, 87. 

Syrphidz, 168, 211. 

Syrphus fly, 302, 313. 

Systema Antliatorum (Fabricius), 211, 
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Systema Nature (Linnzus),191, 232, 239. 
Systematic Revision of American Butterflies 
(Scudder), 335. 


T. 


Tabanus genus, 191. 
Tachina, an undetermined species, 145. 
Tachinide, 145. 
Tachina eegs on violet Nephelodes, 103. 
teniopus, Oscinis, 225. 
Tansy tea to protect cucumber vines, 65. 
water preventive, 232. 
Tar liquids, 52. 
Tarred cloths to protect from canker-worms, 
64, 
paper as preventive of Drosophila, 
221. 
Tarring the ground for migrants, 58. 
tarsata, Hylemyia, 171. 
Tar-water, for fruit jars, 65. 
Taschenburg, Dr., cited, 270. 
Tassel-worm, 121. 
Taste and smell perhaps united in some in- 
sects, 69. 
taurina, Ceresa, 331. 
Tea or decoction of pyrethrum, 38. 
Telamone, 300. 


‘tenax, Eristalis, 212. 


Helophilus, 212. 
Tenebrionides, smelling organs of, 69. 
Ten-lined potato-beetle, 322. 
Tenthridinide, 42, 
Tephritis onopordinis, 49. 
Tephrosia, scent-producing organs in, 72. 
Teras Cinderella, 329. 
malivorana, 329. 
Terentius, Nisoniades, 334. 
Terminal bud-worm, 121. 
tessellata, Pyrgus, 336. 
testacea, Clastoptera, 285. 
Tethys, Daimia, 336. 
tetracantha, Homalomyia, 171. 
Tettigoniidz, 300. 
textor, Hyphantria, 306, 328. 
Thaxter, [R.], cited, 99, 107, 327,328(10),340. 
on apple-tree insects, 327, 328, 329. 
Thecla strigosa, 327. 
«<The cut-worm,”’ 22. 
Thelia bimaculata, 284. 
binotata, 281. 
crategi, 284. 
univittata, 284. 
Thirteen-year locust, 331. 
Thomas, [Dr. Cyrus], cited, 104, 116, 228, 
233, 237, 239, 264, 266, 291, 330. 
Reports of, 17. 
Thomas, J. J., aphides from, 317. 
thoracica, Cecidomyia, 297. 
Thorn-apple leaf-miner, 330. 
Thorn-bush tree-hopper, 284. 
Thorn curculio, 331. 
Thousand-legged worm, 307. 
Thraso, Pyrgus, 336. 
Three-banded Thrips, 303. 
Three-lined leaf-beetle, 32, 244. 
potato-beetle, 296, 322. 
Thripide, 79. 
Thripidide, 303. 
Thrips cerealium, 808. 
sp?., 332. 
tritici, 303. 
thuiella, Bucculatrix, 162. 


thyridopterigis, Hemiteles?, 85. 
Thyridopteryx ephemerzformis, 33, 57, 72, 
81-87, 328. 
Thysanoptera, an Order of Haliday, 79. 
Thysanura, an Order of Latreille, 79. 
tibialis, Oscinis, 225. 
tibicen, Cicada, 331. 
Tibullus, Nisoniades, 335. 
Tile-horned Prionus, 330. 
tiliaria, Hybernia, 72, 329. 
timida, Anthomyia, 195. 
Tinea granella, 299. 
iridella, 308. 
pellionella, 64. 
Tineidve, 4, 151, 152,163, 329. 
Tineina, Food-plants of (Chambers), 4. 
of North America (Chambers), 81, 151, 
157. 
Tingidz, 311. 
Tingis arcuata, 311. 
cydoniz, 311. 
juglandis, 311, 
DYTi, 311. 
Tipula genus, 191. 
Tipulide, 297. 
tipuliformis, Aigeria, 8. 
Tischeria malifoliella, 330. 
Tityrus, Eudamus, 337. 
Tmetocera ocellana, 329. 
Toad, a collector of beetles, 61. 
Toads in gardens, domestication of, 61. 
Tobacco-dust for protecting carpets, 65. 
-dust preventive, 190. 
smoke, 60, 319, 320. 
water,. 59, 190, 198, 302, 309. 
worm, 56. 
togata, Cecidomyia, 297. 
Tolype laricis, 87-99. 
velleda, 328. 
Tomato sphinx, 119. 
worm, 322, 
Torch for attracting moths, 125. 
Tortoise-beetles, 33, 57. 
Tortricide of the apple-tree, 329. 
Transactions of American Entomological So- 
ciety, cited, 22, 84, 145, 157, 163, 228, 
829(3), 330. 
of Entomological Society of London, 
83, 169. 
of Kansas Academy of Science, 71, 248. 
of Kansas Board of Agriculture, 227. 
of New York State Agricultural Society, 
4, 6, 40, 87, 172, 175, 184, 191, 194, 201, 
202, 221, 227, 239, 241, 253, 254, 256, 
271, 273, 281, 291, 298, 294, 296, 297, 
298(2), 299(2), 300, 302, 306(4), ae 
309, 310, 814, 815, 316, 3817(2), 320(3 
321(2), 823, 324. 
Trapping house-flies in soap-suds, 62. 
Treat, Mrs. Mary, on the corn-worm, 116, 
122. 
tredecim, Cicada, 331. 
Tree beating and jarring, 57. 
Tree-hoppers, 79, 288, 318, 319. 
Trelease, [Wm.], on corn-worm, 120, 
Tremex Columba, 304, 330, 
Trichocera brumalis, 298. 
Trichogramma? fraterna, 308, 
orgyiz, 303, 
Trichoptera, an order of Kirby, 79. 
triferana, Lophoderus, 829. 
trifolii, Hylastes, 8, 247. 
Mamestra, 8. 
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trilineata, Lema, 32. Vagabond Crambus, alarm excited by the 
Trimble, [J. P.], on radish-fly larve, 194. attack, 188. 
tripunctata, Oberea, 57. associated with Nephelodes violans, 149. 
Saperda, 297. Calosoma calidum preying on it, 128, 
tristis, Anasa, 63. caterpillar described, 134. 
Lachnosterna, 330. cessation of ravages, 136. 
tritici, Agromyza, 226. characteristics of attack, 181. 
Diplosis, 6, 138. cocoons abundant at Watertown, 136. 
Petromalus?, 307. cocoon described, 187. 
Psocus, 298. common name of species, 139. 
Thrips, 303. delayed pupation, 137. 
Trogosita nana, 330. description of the moth, 141. ~ 
Trupanea apivora, 318. eggs described, 141. 
Trypeta (Rhagolites) pomonella, 330. family characteristics, 139. 
Turdus migratorius, 105. first notice of occurrence, 127. 
Turnip flea-beetle, 244. galleries of caterpillars, 129. 
Turnus, Papilio, 327. pauene of caterpillars, 132. 
Turnus swallow-tail, 327. <illed by rains, 128. 
Turpentine spirits, for protecting seeds, 66. larvee difficult to rear, 135. 
twelve-punctata, Crioceris, 244. larvee from Potsdam, 135. 
Twig-girdler, 331. meadows infested, 180. 
Two-marked tree-hopper, 281-288. narrative of observation, 128. ) 
described and figured, 282. natural enemies, 144. 
Dorthesias of Fitch are egg-coverings of, observed at Morley, 129. 
286. at Potsdam, 130. 
egg-coverings described, 283. in Jefferson county, 185. } 
egg-coverings mistaken for insects, 285. in Oswego county, 1385. 
eggs of the insects, 286. parasites, 145. 
food-plants, 287. pastures denuded, 1380. 
 infests a bitter-sweet, 281. present condition of pastures, 143. 
| may be driven from vines, 288. - preventives and remedies, 148. 
natural history of, 287. probabilities of future attack, 147.! 
nature of the egg-coverings, 284. progress of attack, 131. 
noticed by Dr. Fitch, 319. pupa described, 138. 
original description of Say, 282. remedies, 131. R 
other tree-hoppers, 284. résumé of life-history, 144. ° 
oviposition of, 288. secrecy of feeding, 181. 
remedies and preventives, 288. species determined, 138. 
removal of egg-coverings, aremedy, 288. species in doubt, 184. a 
wax secreted by Homoptera, 284. young larvze described, 142. \ 
Two-spotted tree-hopper, 284. Valenciennes, M. A., 324. _ 
Tyloderma fragariz, 155. Van Benthuysen, C., printer to the Legisla- 
ture, 294, 295. 
U. Vanessa, smelling organs of, 69. 


Variegated cut-worm, 328. 
Uhler, P. R., cited, 253, 254, 264, 267, 271, | variolosa, Macronoxia, 330. 


279, 285, 287, 288, 331, 944. Polyphylla, 71. 
uliginosellus, Crambus, 150. varius, Anthrenus, 299. 
Ulke, Mr. [H.], on the asparagus-beetle, 240. Anthribus, 259. 
Unadorned tree-hopper, 284. vastator, Oscinis, 224. - 
Uncertain snapping-beetle, 330. Vattemare, M., 324. 
undatus, Crambus, 151. Vegetable spermaceti, 284. 
Undescribed species of insects, 13. wax, 284, 
Unequaled biological collection in the Mu-| Velleda lappet-moth, 328. 

seum at Cambridge, 24. velleda, Tolype, 328. 
unicolor, Macrobasis, 32, 57, 331. venata, Sphenophorus, 254. 
unicornis, Coeelodasys, 137, 328. venatus, Sphenophorus, 253, 255, 256, 801, 
Unicorn prominent, 328, _ 305, 310, 318. ' 
unipuncta, Leucania, 33, 53, 58, 100, 131, | venosus, Psocus, 161, 316. 

134, 146, ventricosus, Nematus, 8. 
univittata, Thelia, 284. Veratrum album, 40. 
Unstable drab-moth, 328. viride, 43. 
Ursula butterfly, 327. verbascoides, Hadena, 340. 
ursula, Limenitis, 327. verellus, Crambus, 150. 
U.S. Entomological Commission, 2, 20, 25, | Vermin on domestic animals, 48, 49. 

81, 35, 87, 126. vernata, Anisopteryx, 11, 33, 329, 
National Museum, insects in, 24. Vers & queue, 213. 
Utilization of entomological study, 15 Vespa maculata, 330. 
vulgaris, 330. 
Vv. Vespidz, resemblance in, 172. 
Vestal Corycia, 329. 

Vagabond Crambus, 127-149. vestaliata, Corycia, 329. 


abundance of the moths, 140. viburni, Dorthesia, 285, 286. 
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vicina, Pegomyia, 209. 


villosum, Elaphidion, 330. 
Vinegar-fly, 200. 
Vineland Weekly, N. J., cited, 116. 


Vineyards, large Californian, 21. 

violaceous, Perilampus, 146. 

Violet Nephelodes (N. violans), 99-110 
associated with Crambus, 99. 
bibliography of, 99. 
caterpillar described, 100, 102. 
caterpillars in Illinois, 104. 

Missouri, 103. 
St. Lawrence county, 100. 

cut-worm, habits of, 108. 
diseased larvee, 105. 
distribution of, 108. 
eaten by birds, 105. 
failure to rear larve, 101. 
geographical distribution of, 108. 
larvee described, 100, 102. 
Miss Clarkson on, 100, 101. 
moth described, 106. 
natural history of, 108. 
notes on larval occurrence, 108. 

arasites of, 101, 109. 

odurinze infesting, 101. 
possibly a variety of N. minians, 107. 
preventives of, 110. 
published notes on, 104. 
pupa described, 103. 
rarity of, usually, 107. 
remedies for, 110. 
worn condition of the moth, 107. 

Virgilius, Nisoniades, 334. 

Virginia ermine-moth, 328. 

Virginica, Ctenucha, 317. 
Spilosoma, 328. 

vitifolie, Pemphigus, 322. 
Phylloxera, 4. 

vittata, Cantharis, 300. 

Diabrotica, 331. 
Epicauta, 53. 
Orchestris, 195. 

vituli, Hzmatopinus, 48. 

Volucella, 212. 

vomitoria, Calliphora, 69, 170, 299. 

Voracity of Sphinx quinquemaculata, 73. 

vulgaris, Chlorops, 225. 

Sapromyza, 225, 
Vespa, 380. 


Ww. 


Walker, [F.], cited, 211, 218. 

Walking-sticks, 79, 111. 

Walnut insects, 3. 

Walsh, [B.D.], cited, 8, 85, 138, 160, 161, 171, 

172, 219, 227, 258, 254, 255, 257, 258, 264, 
291, 328(2), 830, 881(3), 344. - 
writings of, 16. 
Walsh-Riley cited, 81, 110, 116, 227, 239, 271, 
281. 
Walsingham, Lord, cited, 157, 163, 308, 329, 
330. 

Wanzenartigen Insecten, cited, 264. 

Warringtonellus, Crambus, 150, 151. 

Wash for preserving herbaria, 65. 

Wasps, effect of pyrethrum on, 40. 
resemblance of Syrphidz to, 168. 
smelling organs in, 69. 

Watertown Daily Times, 127, 140. 

Watson, George C., insects from, 252. 
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Watson, W. C., on black ant, 321. 
Weaver, 828. 
Weevil in seeds from the Patent Office, 804, 
wrong name for wheat-midge, 810. 
Weidemann (should be Wiedemann), 191. 
Weismann, Dr. August, 341. 
Wendell, C., Legislative Printer, 295. 
Westcott, [O. 8.], on Noctuidw, 840. 
Western Diptera (Uhler), cited, 211. 
Westwood, [J. O.], cited, 172, 173, 239,[248, 
248, 284, 824, 
researches of, referred to, 20. 
Whale-oil soap, 65, 309. 
Wheat-bulb worm, 344. 
Wheat-fields, large, 12. 
Wheat-fly, 297, 298. 
Wheat insects, 300, 320. 
Wheat-louse, 298. 
Wheat-midge, 6, 8, 9, 201, 224, 295, 805, 306, 
308, 810, 811, 313, 814, 316, 321. 
Wheat seeding in New York, time of, 63. .. 
Wheat-stem fly, 226. 
Wheat-stem maggot, 221-227. 
bibliography of, 221. 
common name of this and other insects, 
226. ’ 
description and figure of, 223. 
difficult to control, 227. 
imperfect knowledge of Oscinidve, 225. 
larva described and figured, 222. 
literature of, 223. 
mistaken for joint-worm, 222. 
nature of attack, 222. 
occurrence in Missouri, 224. 
preventives, 227. 
pupal form of, 222. 
similar flies in Europe, 224. 
time of appearance, 222. 
unobserved for several years, 224, 
Wheat-thrips, 503. 
White-ants, 79, 301. 
White-faced hornet, 330. 
White flower-cricket, 332. 
White grub, 54, 61. 
White-lined sphinx, 119, 327. 
White-marked tussock-moth, 33, 
328. 
White-pine worm, 42. 
Whitman Fountain pump, 30. 
Wiedemann cited, 191, 211. 
Wild-cherry leaf miner, 330. 
Wild-crab, 10, 77. 
Williston, S. W., cited, 212, 215, 216, 217. 
Wingless female moths, 64, 72. 
Winter Insects (Fitch), 298, 323. 
musketoe, 298. 
Wire-worms, 63, 296, 322. 5 
Wisconsin moving for a State Entomologist, 
21. 
W-marked cut-worm, 328. 
W ood-ashes, 26, 37, 60. 
Writings of economic entomologists, 15, 


X. 


61, 64, 


Xanthus, Pyrgus, 336. 

Xyleborus pyri, 310, 331. 

Xylina antennata, 137, 328. 
Bethunei, 328, 341. 
cinerea, 137. 
disposita, 341. 
petulca, 341. 
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Y. Ze 
Yellow jacket, 330. zee, Anthomyia, 199-201. 
Yellow-legged barley-fly, 307. Sphenophorus, ae 


Meee: necked apple-tree caterpillar, 57, 820, | zeas, Anthomyia, 199, 
Zeller, Prof., cited, iT, a9, 151, 153, 157. 


ilar, Agrotis, 8, 58. Zetterstedt, 207, 208. 
ye psolophus contubernalellus, 329. Zetterstedt’ s Diptera Scandinaviz cited, 179. 
malifoliellus, 329. Zoblog.— Botan. Society of Vienna, 194. 
pomotellus, 329. Zoblogical Magazine, 185. 
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INDEX TO. POOD- PLANTS: 


A. Cauliflower, 21, 59, 184, 185, 207. 
Cedar, 162. 

Abia caprifolium, 42. Celastrus scandens, 281, 286. 
Ambrosia artemisizfolia, 112. Cercis Canadensis, 287. 
Ambrosia trifida, 115. Chenopodium, 112. 
Amelanchier Canadensis var. botryapium, | Cherry, 3, 13, 28, 58, 77, 84, 229, 280, 806, 

316. 308, 315, 317, 318. 
Ampelopsis quinquefolia, 33. Chick-pea, 120. 
amphibium, Polygonum, 103, 104. Choke-cherry, 84. 


Apple, 3, 4, 10, 11, 28, 33, 35, 49, 58, 61, 77, | Chrysanthemum, 277. 
84, 98, 155, 157, 161, 163, 213, 221, 229, 230, | Cicia arietinum, 120. 
287, 300, 803, 304, 306, 308, 310, 312, 314, | cinnamomea, Rosa, 229. 


815, 317, 318, 320. Cinnamon rose, 229. 
Apricot, 84, 310. Cinquefoil, 321. 
aquatica, Zizania, 259. Clover, 54, 108, 119, 248, 277, 808. 
Arbor vite, 72, 80, 84. Cockle-bur, 112. 
Arctium lappa, 209, 286, Coffee-leaf, 161. 
arietinum, Cicia, 120. Columbine, 115. 
artemisiefolia, Ambrosia, 112. Common locust, 317, 320. 
Ash, 306. Common pea, 277. 
Asparagus, 9, 240, 244, 245, 246. communis, Phragmites, 259. 
Aster, 112. Composite, 168, 204, 211. 
aurantiaca, Maclura, 301. Conyolvulus, 306. 
aviculare, Polygonum, 103, 104. Corn, 7, 104, 112, 199, 229, 285, 288, 254, 260, 
261, 265, 302, 305, 317, 318, 321. 
B. Cotton, 7, 12, 35, 117, 235. 
Cow-pea, 120. 
Barley, 225, 304, 307, 313. Crategus, 43. 
Beans, 120, 229, 231, 307, 310. Cruciferz, 60, 267. 
Beets, 183, 203. Cucumber, 65, 277, 307. 
Birch, 212. Currant, 41, 56, 112, 271, 277, 321 
Bittersweet, 277, 281, 286, 319. cynosuroides, Spartina, 259. 
Blackberry, 215. 
Black currant, 271. D. 
Blue-joint grass, 259. 
botryapium, Amelanchier, 316. dactyloides, Tripsacum, 259. 
Brittanica, Rumex, 248. Dahlia, 112, 277. 
Burdock, 115, 209, 286. Daisy, 230. 
Burning-bush, 277. Day-lily, 277, 278. 
Butternut, 287, 308, 319. Deutzia, 277. 
Dogwood, 215, 319. 
Cc. dulecamara, Solanum, 286. 
Cabbage, 9, 31, 39, 40, 52, 55, 58, 59, 60, 64, E. 
65, 183, 184, 208, 264, 270, 310, 312. 
Calamagrostis Canadensis, 259. Elder, 162, 280, 318. 
Canada thistle, 320. Elm, 3, 33, 64, 84, 98, 229, 329. 
Canadensis, Calamagrostis, 259. Eupatorium, 287. 
Cercis, 287. 
Sambucus, 230. F. 
Candytuft, 60. 
caprifolium, Abia, 42. Fir, 42. 


Castor-bean, 112. Fresh-water cord-grass, 259. 
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Page 15, line 18, for these read those. 

Page 18, line 4, for and read and. 

Page 20, line 19, for Ratz- read Ratze-. 

Page 25, line 5, dele 5. 

Page 43, line 28, for wooly-apple louse read wooly apple-louse. 
Page 45, line 7, for curculionide read Curculionide. 

Page 58, line 6, for Chrisobothris read Chrysobothris. 

Page 87, line 38, for ii read iii. 

Page 99, line 9, for Guenee read Guenée. 

Page 108, line 40, and page 229, line 23, for omniverous read omnivorous. 
Page 115, line 2, for Gortyra read Gortyna. 

Page 126, line 4, after page insert 148. 

Page 127, line 14, for Ogs. read Ogd. 

Page 171, line 35, for alcathoe read Alcathoe. 

Page 172, and page 206, last lines, for { read f. 

Page 191, line 9, for WEIDEMANN read WIEDEMANN. 

Page 199, line 37, for ANTHoMyID&% read ANTHOMYIID. 

Page 204, beneath left-hand figure insert a, and beneath the other, , 
Page 248, line 10, for Popence read Popenoe. 

Page 2538, line 5, for Sturtevent read Sturtevant. 

Page 272, line 2 from bottom, for decidely read decidedly. 

Page 285, line 10, for parellela read parallela. 

Page 301, line 24, for auriantica read aurantiaca. 

Page 329, line 28, for contubernalallus read contubernalellus. 

Page 330, line 31, for Macronoxia read Polyphylla. 

Page 330, line 87, for Flat-header read Flat-headed. 
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Page of Errata, dele the first line. 
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REPORT. 


INTRODUCTION. 
To the Legislature of the State of New York: 


The Entomologist, in presenting his Second Report on the Injurious 
and other Insects of the State of New York, begs leave to state: 

The delay of nearly a year in the printing of the First Report afforded 
the opportunity of earlier publication of considerable material that had 
been prepared for the following report. Much of this material was ac- 
cordingly incorporated with the first, which, still longer delayed by the 
additions, was not published until in October of 1883. 

The present publication presents mainly studies and observations 
made in the years 1882 and 1883, although embracing some of those of 
a later date. During these two years, the agricultural interests of the 
State did not suffer from insect depredations to an extent equaling that 
reported for the preceding year. No formidable insect pest pre- 
sented itself for the first time, as a depredator upon any of the principal 
field or garden crops, to be added to our already large list of insect 
enemies. The years, of late, in which such additions have not been 
made, are unfortunately exceptional ones. 

The zebra caterpillar of J/amestra picta Harris, was unusually 
abundant during the autumn of 1883, not only in the State of New 
York, but also in some of the adjoining States. A severe attack of iton 
beets (mangolds) was reported by Secretary Harison, of the New 
York State Agricultural Society, as occurring upon his farm at Morely, 
St. Lawrence Co. The caterpillars were first observed feeding upon 
the leaves in September. They continued their destructive work into 
October, until they had devoured all of the tender leaves and reduced 
the aggregate of the foliage at least one-half. After this had been done, 
they attacked the roots, into which they made large surface excavations 
similar to those eaten by crickets into fallen apples. When the man- 
golds were taken up on the 15th of October, the caterpillars, as stated 


by Mr. Harison, were still at work upon them, although some severe 
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frosts (23° and 24° Fahr.) had made them somewhat sluggish in their 
movements. It was estimated that the yield of the crop had been less- 
ened one-half by the attack of the insect upon it. Quite a number of 
kinds of garden vegetables were also preyed upon by the Mamestra 
larve, but without committing serious injury. Their favorite garden 
food-plant seemed to be sweet pea-vines —— a long and dense row of which 
proved very attractive to them. In Massachusetts they have occasion- 
ally been extremely destructive to the rutabaga crop. Figures and 
notice of the insect may be found in Dr. Harris’ Zreatise on Insects 
Injurious to Vegetation, and in the Report of the Entomologist of the U- 
S. Department of Agriculture for the year 1883. 

The attack upon the pastures and other grass lands in the northern 
counties of the State by the Vagabond Crambus, Crambus vulgivagellus 
Clem., which was the occasion of so great alarm and of serious loss 
during the summer of 1881, was not repeated the following year. In 
accordance with the opinion expressed in my report upon the insect, it 
proved to be but an exceptional occurrence, resulting from a combina- 
tion of circumstances which may not again be presented for a long 
period of time. 

The attack of the Corn-worm, /eliothis armiger Hiibn., upon the 
corn fields of the southern portion of the State, as a consequence of the 
unusual heat and drouth of the summer of 1881, was not repeated. Its 
occurrence within our borders subsequently, has in no instance come to 
my knowledge. 

The injury to clover-seed, from the clover-seed midge, eee 
leguminicola Lintn., does not appear to be on the increase in the locali- 
ties where it had formerly been so abundant, thus affording ground for 
hope that it may not prove so disastrous to clover culture as it threatened 
to be, but that the parasites that have attacked it (of which two species 
are known, Lurytoma funebris and Platygaster error), are rendering 
efficient service in its destruction. It seems, however, destined to at- 
tain to an extensive distribution, for not only has it reached the ex- 
treme western portion of New York, but it has extended into Canada, 
and excited no little alarm from the amount of clover-seed already de- 
stroyed by it. According to the report of the recently appointed 
Entomologist of the Dominion of Canada, Mr. James Fletcher, the in- 
sect is proving even more destructive in its northern extension than in 
our own State where its operations were first noticed. A few years 
ago large quantities of Canadian seed were exported to the United 
States, while at the present not enough is produced for home use. In 
portions of Ontario, seed clover is reported as an entire failure, as the 
result of the prevalence of the midge. The first complete destruction 
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of the seed crops in the Dominion, was observed in the year 1883. ‘To 
the southward of New York the insect is occurring in Pennsylvania 
and Virginia. 

The punctured clover-leaf weevil, PAyvfonomus punctatus (Fabr.), has 
also steadily and rapidly extended its area of operations from Yates 
county where it was at first observed in 1881, northwardly to Lake On- 
tario, and westwardly, to and beyond Niagara river. In August of 
1884, large numbers of the beetle carried in their flight by severe easterly 
winds, were observed on the sidewalks, in the streets, and on house-tops 
in Buffalo. Thousands were crushed under foot on the pavements by 
pedestrians. Many were borne westward and dropped into Lake 
Erie, from the surface of which they were blown upon the shore where 
they were found in millions, unfortunately not dead, but soon recover- 
ing from the effects of their exposure in the water. Many at the same 
time were observed upon sidewalks, fences and trees at Ridgeway in 
Canada, ten miles to the west of Buffalo. 

The Colorado potato-beetle, Doryphora decemlineata (Say), seems to 
be diminishing. The experience with it in various portions of the State 
is, that it has been brought under comparatively easy control. Usually 
a single application of Paris green made early in the season for the 
destruction of the first brood is all that is required. The diminution 
in its numbers is believed to be largely owing to the increase of the in- 
sects and other animals that feed upon it. In several localities, species 
not previously known to attack it, are reported from time to time, as 
making it their prey, as they come to find it convenient and agreeable 
for food. 

The same decrease in its ravages has been noticed in other States. 
In Pennsylvania and Ohio, according to a statement made by Prof. E. 
W. Claypole (American Naturalist, xvii, 1883, pp. 1174-1175), there 
was no second brood in 1882, and in the following year, it almost failed to 
appear at all. Hot and dry summers have been found favorable for its 
increase, and upon the recurrence of such seasons hereafter, especial 
care may be required in order that the destructive insect shall not be 
allowed again to obtain the ascendancy. 

Severe injuries have been reported from different localities in the 
State, to grass, from the destruction of its roots, by the grubs of the 
common May-beetle, Lachnosterna fusca (Frohl.). Hitherto this insect 
has been one which has almost defied all efforts made for its destruction, 
but from experiments now being conducted in a quite new direction, 
results are anticipated which will enable us to control its ravages in a 
large degree. 

The unusual occurrence of immense numbers of grasshoppers in 
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midwinter, while the fields were still largely covered with snow, in some 
of the southern counties of the State, excited apprehension of serious 
depredations from their multiplication in the spring and summer. As- 
surance was given that such fears were groundless, and that the prema- 
ture appearance of the insect — brought out from hibernation by some 
warm days in February —would only tend to their destruction, and a 
consequent diminution of their number and of their injuries in the 
coming season. An account of the grasshopper, Chimarocephala viridi- 
fasciata will be given in the:present report. 

A notable event in the autumn of 1883, was the discovery for the 
first time in injurious numbers in the State of New York, of the chinch- 
bug, Blissus leucopterus (Say) — one of the most dreaded of our insect 
pests. Its attack was made upon clover, and so severe was it, that many 
acres of meadow were destroyed in the localities where it made its 
demonstration. Fortunately the fears that were entertained of its 
continuance and increase in the following years, were not realized. It 
has, however, shown its ability at any time when favorable conditions 
are offered it, of entering upon our grass and grain lands and occasion- 
ing severe losses. Several pages of this report have therefore been 
devoted to the consideration of its natural history, habits, its injuries, 
etc., with the view of presenting such information as will be found of 
service in meeting its possible future visitations. 

In conclusion, the Entomologist desires to express his regret that the 
figures illustrating this report are not of the number, and some of them, 
not of the character, needed for its proper illustration. Under the existing 
arrangements for the printing of the State reports, the number and the 
style of execution of the figures that may be introduced, are under the 
control of the State Printers. To this reason it is owing that the orig- 
inal figures contained in the present report are comparatively few. The 
following have been engraved for it: Figs. 3, 6a, 11, 12, 13, 14, 16, 21, 
22; 23, 2.126, (34,536, 40, 41, 42; 43, 5052, 53,155) 50,57. Lhe temame= 
ing ones are from electrotypes obtained from various sources, most 
of which are indicated in the figures and need not, therefore, be sepa- 
rately mentioned. Many of them will be familiar to entomologists, who 
do not need their aid; but they cannot but prove new and serviceable to 
a large portion of our agricultural community, for whom this report is 
specially prepared. Many years must elapse before good figures of any 
of our common and more destructive insect pests can be repeated so often 
that a general familiarity with them and the species that they represent 
in nature, shall render their further repetition useless. 

Respectfully submitted, 
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NOTES OF VARIOUS INSECT ATTACKS. 


A SAwW-FLY ATTACK UPON PEAR-TREES. 


Mr. S. D. Willard, of the Hammond Nurseries, Geneva, N. Y., sends, 
under date of May 29th, examples of a saw-fly, the larve of which 
were proving very injurious to the tender leaves of young pear-trees, 
just as they were commencing their growth. The examples were in 
very poor condition, having been almost destroyed in their capture. 
They were sent to Mr. E. Norton, of Farmington, Conn., in the hope 
that they would be recognized by him, but he was only able to refer 
them, with some doubt, to Pristophora, allied to grossulariz, but proba- 
bly an undescribed species. Some of the young larve were subse- 
quently received, but they came in too poor condition to permit of their 
being carried to maturity. A later request for additional larvae (June 
12th), could not be complied with, as they had all been killed by an 
application of hellebore. 


PEACH-TREE ATTACKS. 
A correspondent sends the following communication containing in- 
quiries of insects attacking his peach-trees: 


Is there no remedy against the peach-tree borer except getting it out 
of the roots with a wire? [I have been caused much trouble by this 
pest, the trunks of my peach-trees being terribly cut and _ scarified 
from just under the earth down into the roots. It is laborious in the 
extreme to cut them out two or three times a year; for it is next to im- 
possible to get them all at the first trial. How would an application of 
coal-oil do? Would it kill the tree? Will ashes spread around keep 
the insect from laying the eggs ? 

In addition to the grub or borer, which is a fat white worm, half an 
inch in length, with a brown head, and which is found snugly ensconced 
under the bark after being followed through his various meanderings, I 
find numbers of fine, white, thread-like worms, of all lengths, from a 
quarter of an inch to an inch. They also seem to be doing injury, but 
are found behind the grub in the soft sticky wood. I also find the com- 
mon earth-worm imbedded in this part of the tree, but think that the 
latter may be attracted by the moisture caused by the sap exuding from 
the wounds, and intends no harm. Am I right? Is not the worm 
found in peaches and caused by curculio, almost exactly like this borer 
of the bark? Please be kind enough to tell me something of the habits 
of the two beetles, when the eggs are laid, etc. 
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Can you tell me also, what causes the fungoid growth upon the pieces 
of the peach-tree sent ? 


In addition to the most effectual means of destroying the peach-tree 
borer, dgerta exitiosa Say, viz., that of digging them out of their bur- 
rows which is regarded by many peach growers as not a laborious 
or difficult operation — the application of hot water to the base of the 
tree has been recommended, and in many cases has proved quite suc- 
cessful. 

Mounding to prevent the peach-tree borer.— The trees of an orchard 
having been once thoroughly “ wormed,” preventive measures should 
be resorted to, that they may not be restocked with the borers. There 
is good evidence that this is practicable in all but quite young trees by 
the method known as mounding. It is simply the throwing up around 
the base of the tree, at any time before the parent moths are abroad for 
the deposit of their eggs (usually in the month of July), a mound of 
earth of about a foot in height, pressed by the foot closely to the tree. 
In the following years a few inches of earth may be added annually. 
By this means, the roots of the tree where they are given off from the 
trunk, are placed out of reach of the insect. ‘The mounding is believed 
also to have a beneficial influence on the health of the trees in prolong- 
ing their period of bearing and exempting them from disease. Several 
extensive peach growers claim for this method that it has given them 
entire exemption from the ravages of the borer, at the cost of a very 
little labor —one man being able to mound fifty treesinaday. A 
mound of ashes might prove quite as effectual as one of earth. 

Coal-oil application not safe. —The application of coal-oil to the trunk 
of the tree, which is suggested, would be a hazardous experiment, un- 
less first tried upon a tree or two, for it has been known not unfrequently 
to kill the trees that have been treated with it. At certain seasons of 
the year, coal-oil has been applied to the bark of trees for killing scale 
insects, with scarcely any harm resulting from its use. 

Dipterous larve. —The “ fine, white, thread-like worms,” associated 
with the borers in their burrows, are the larvae of some species of fly, 
_ which have not, so far as we know, been carried to their final stage. 
They are harmless scavengers, as they feed upon the exuding sap and 
gummy matter. Some of the smaller myriapods, or hundred-legged 
worms also frequent the decayed bark and wood of the injured peach- 
trees. The earth-worms observed, as supposed, are not injurious. 

The curculio in the peach. —‘* The worm found in the peach and 
caused by the curculio,” is very unlike the peach-tree borer, it being 
the larva of a beetle, Conotrachelus nenuphar (Herbst), appearing as a 
yellowish-white footless grub, with a yellow head and two pale lateral 
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lines on its body; its length at maturity is about one-third of an inch. 
The peach-tree borer is the larva of a moth, and is a caterpillar (not a 
grub) with sixteen legs. When full-grown it exceeds a half-inch in 
length. The moth deposits its eggs in the crevices of the bark just 
above the surface of the ground. The curculio beetle cuts with its 
beak a crescent-shaped incision in the plum into which it inserts its 
egg. It will thus be seen that the appearance and habits of the two in- 
sects are widely different. 

The fungus on the peach twigs. — The fungoid growth upon the peach 
twigs is the common fungus, Stereum complicatum, as determined by the 
State Botanist, Prof. C. H. Peck. This fungus is by no means peculiar 
to the peach, but is common everywhere on dead and decaying wood, 
and does no injury to living plants. 


APPLE-TREE ATTACK BY THE CANKER-WORM. 


Inquiries similar to the following are frequently received from various 
parts of the United States, particularly from the New England States, 
and with increasing frequency from localities in the State of New York: 


I send you by to-day’s mail asample of worms I find in my apple 
orchard, suspended by a single thread from the branches. Are they 
army-worms, and what is the best way to destroy them? ‘There are 
more this year than last, and the orchard of 2,000 trees presents a 
brown appearance after they have fed on the leaves for awhile. (W. E 
Carrolton, Ky., April 28.) 


The caterpillar sent is the spring canker-worm, Avisopteryx vernata, 
of which, notwithstanding so much has been written, many persons are 
yet entirely ignorant, from the fact that although the species has a 
very extensive distribution, yet it 1s quite local in its appearance, 
prevailing, perhaps, in one or two counties of a State, or it may be in 
one or two orchards in a locality. This is owing to the fact that the fe- 
male is wingless, and, therefore, its distribution must usually depend 
upon assistance afforded it in passing from one orchard, or an isolated 
tree, to another. 

Extensive range of the canker-worm.—I\t is capable of becoming a 
great pest —one of the greatest with which the orchardist has to con- 
tend. Its distribution is from Maine to Texas, and it has been very 
destructive in Massachusetts, Illinois, Missouri, Wisconsin, Ohio, and in 
some other States. 

Birds that prey upon it. — Where birds have been protected, they are 
often the means of preventing its great increase, for several species prey 
eagerly upon it, and during the time of its prevalence find in it by far 
the larger portion of their food. Thecedar bird (Ampelis cedrorum), de- 
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vours large numbers, and a flock of them in an orchard can render 
most excellent service in their destruction. As many as one hundred of 
the caterpillars have been found in the stomach of one of these birds. 
Next in usefulness come the indigo bird (Passerina cyanea), the chickadee 
(Parus atricapillus), the black-billed cuckoo (Coccygus erythropthalmus), 
the summer warbler (Dendreca estiva), the rose-breasted grosbeak 
( Goniaphea ludoviciana),the blue bird (.Stalza stalis), the king bird ( Zyran- 
nus carolinensts) and the robin (AZerula migratoria), in the order men- 
tioned, as shown by examination of the contents of their stomachs by 
Prof. Forbes. 

Climbing habit of the female moth, — It is not safe, however, in the 
presence of so dangerous an enemy, to commit our apple-trees to the 
care of the birds; but earnest efforts should be made to confine the at- 
tack to the narrowest possible limits, and to arrest it as soon as possi- 
ble. By far the best method to employ with this insect pest is preven- 
tion. The wingless moths emerge from their pupz in early spring, bur- 
ied a few inches in the.ground about the trunk of the tree in quite 
a limited space — the larger portion in a circle, the radius of which would 
not exceed six feet. As soon as extricated from the pupz, the: moths 
direct their course toward the tree, to ascend the trunk, and deposit 
their burden of eggs in the crevices of the rough bark of the upper 
portion of the trunk. ; 

Tar bands for arresting the moth. — The ascent of the trunk should 
not be permitted, for it can be prevented with comparatively little labor. 
The method adopted with excellent success for many years was that of 
encircling the trunks a short distance above the ground, with a band of 
heavy cloth, to be covered with tar, or better, tar and molasses; to be 
renewed every two or three days, or whenever it becomes so hardened 
by exposure as no longer to serve the purpose of fastening the moths 
which attempt to cross it in their ascent. 

Tin-band protector. — A still better method than this has since been 
devised, and is thus described by Dr. Le Baron in his second report 
as State Entomologist of Illinois: “Take a piece of inch rope —old, 
worn-out rope is just as good as new; tack one end to the trunk, two 
feet or less from the ground, with a shingle-nail driven in so that the 
head shall not project beyond the level of the rope; bring the rope 
around the tree, and let it lap by the beginning an inch or two; cut it 
off and fasten it in the same manner. Get the tinman to cut up some 
sheets of tin into strips four inches wide, and.fasten them together end- 
wise, so that they shall be long enough to go round the trees over the 
rope band, having the rope at the middle. Let the ends of the tin Jap 
a little; punch a hole through them and fasten them with a nail driven 
through the tin and rope into the tree.”’ 
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The operation of this is simple. The moths ascend the tree to the 
rope and here congregate, for it appears to be entirely contrary to their 
nature to travel downward. When the space between the tree and trunk 
has become filled with them, then the new-comers may pass over their 
compacted bodies, and by dint of effort ascend the outside of the tin; 
but reaching its upper edge, observation shows that they will not de- 
scend upon the inside, but travel round and round the upper edge 
until they abandon the attempt to reach the tree, and fall to the ground. 

Other methods have been used for preventing the ascent of the moths 
but none seem to be so simple and effectual as the above. A somewhat 
similar one, upon the same general principle, is the following: 

An improved tin protector. — Take a strip of tin four inches wide of 

| sufficient length when encircling the tree to 
leave a space of about six inches. The upper 
edge of the tin is bent over so as to receive 
beneath it a piece of muslin as long as the 
tin and eight inches wide, to be held in place 
by pounding down the tin. The ends of the 
tin are bent in opposite directions so that 
they can be hooked together. Placing this 
around the tree with the cloth upward, the 
cloth is to be firmly bound to the tree by a 
strong cord. This method is shown in the 
accompanying illustration. In either of the 
above methods, the eggs which will be depos- 
Peete eects mentor ted imlargesnumpbers below the obstruction, 
the Canker-worm moth. may be easily killed by brushing them with 
kerosene oil, without injury to the tree, unless an excessive quantity (a 
very little is needed) should be used. 

Killing the larve.— When, as in the inquiry above made, the moths 
have not been prevented from ascending the tree and depositing their 
eggs, and the caterpillars have hatched out and are rapidly destroying 
the foliage, then there are two good methods for their destruction which 
may be resorted to. 

Spread a thin covering of straw under the tree as far as the branches 
extend, and set fire to it, at the same time jarring the tree, and as the 
caterpillars drop by their threads, sweep them down with a pole into 
the fire. 












. Wy 


:| 










cuuutulta 


a 













i Litily Mh il LLU! 


i i 









| 


Apply Paris green in water to the trees with a force-pump, in the pro- 
portions and manner probably known to every orchardist. It may be 
used with perfect safety upon apple-trees so early in the season as the 
time during which the canker-worm prevails. 
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A GOOSEBERRY FRUIT-WORM. 
A gentleman from Delhi, N. Y., writes: 


I find my gooseberries dropping badly, and have experienced the 
same trouble for the two years past. Upon examination for the cause, 
I find that nearly every berry contains a small white worm between the 
skin and the pulp, which sometimes has worked its way into a seed. I 
send some of the fruit picked up from under the bushes, and think that 
you will find the worm in each. The worms are not more than one- 
eighth of an inch in length. Can you suggest a remedy for next year, 
as I presume the work is done for this season ? 


A portion only of the gooseberries sent contained the “‘ worm ”—those 
which were discolored and shriveled. In the others, although each bore a 
scar as if an egg had been deposited, no living thing could be found. 

The depredator is the larva of a lepidopterous insect —a small moth, 
and in all probability that described by Dr. Packard as Pempelia grossu- 
/arig, and more lately known as Dakruma convolutella (Hiibn.). At this 
stage of growth, it is impossible to identify positively the larva from the 
description published of the adult form. Later, if it be found that 
when the interior of the berry has been consumed, the larva passes 
into an adjoining one through a silken tube with which it connects the 
two, then scarcely a doubt will remain of its being the above-named 
species which was first detected by Dr. Fitch, in the State of New 
York, about the year 1855. Its natural history was worked out by Mr. 
Saunders, of London, Ontario, ten years later, and from material fur- 
nished by him, it was described and named by Dr. Packard, in his 
Guide to the Study of Insects. 

Mr. Saunders states that the moth appears abroad in the month of 
April, and is ready to deposit its eggs as soon as the fruit is well formed. 
The larva hatches and usually completes its growth about the middle of 
June, when it lowers itself to the ground, and constructs its cocoon 
among the leaves or in the superficial soil. Its pupation continues 
through the winter, the moth making its appearance in the early spring, 
as above stated. 

If care be taken to pick from the bushes all the prematurely 
ripening and shriveled fruit, and all that drops to the ground, this in- 
sect need not prove a serious pest. One caterpillar allowed to mature, 
may the following season be the progenitor of fifty or more depredators 
upon the same bushes. _ 

Dusting the bushes with fresh air-slacked lime about the time when 
the eggs are deposited —the last of April or first of May —is recom- 
mended, and has been thought to be attended with beneficial results in 
keeping away the moth. 


ATTACKS ON QUINCES. 1 


INSECTS AND FUNGUS ON QUINCES. 


A package of nearly half-grown quinces was received from Union 
Springs, N. Y., under date of July 27, with the following inquiry of the 
cause of their appearance and condition : 


I have just received from C. E. Cook, of South Byron, N. Y.—a 
large orchardist, specimens of quinces containing an insect, and singu- 
larly infested with a rusty fungus, which I forward to you for examina- 
tion. Mr. C. thinks it is all caused by the insect inside the fruit. I am 
informed that much of the fruit is thus attacked, and it is feared that 
the difficulty may become a formidable one. What is the insect, and is 
there any remedy ? 


The Quince curculto and the Apple-worm.— The quinces contained two 
insects burrowing within them, viz., the larva of the quince curculio, 
Conotrachelus crategt Walsh, and the larva of the codling-moth, Car- 
pocapsa pomonella (Linn.). The former was the most numerous, as in 
some of the quinces examined, four examples of it were found. They 
are easily to be distinguished from the apple-worm, as they are without 
feet. Walsh has described them as of “an average length when full- 
grown, of 0.32 of an inch, four and one-half times as long as wide, 
straight, opaque-whitish with a narrow, dusky dorsal line generally 
obsolete on the thorax, and a few very short hairs; distinct lateral 
tubercles on all the joints; head rufous, mandibles black, except at base, 
and distinctly two-teethed at tip.” 

The beetle is figured in the Third Missouri Report, as bearing only a 
family resemblance to the plum-weevil, Conotrachelus nenuphar (Herbst), 
being larger, with a longer beak or snout, and a body which is broadest 
across the base of the wing-covers. 

Food-habits of the Quince curculio. — It was first found feeding upon 
the fruit of the black thorn, Crategus tomentosa, and from this food- 
plant its specific name was taken. In the Western States it occurs more 
frequently in this fruit, but in the east it more commonly infests the 
quince. Instead of the crescent cut characteristic of the plum-weevil, 
it simply makes a puncture for the reception of its egg. Professor Riley 
states that the larvae work, for the most part, near the surface, and do 
not enter the heart of the quince, but in those examined by me, they 
had penetrated quite to the interior and were feeding upon the seeds. 

Its transformations. — After about a month’s feeding, the larvee desert 
the fruit and burrow into the ground, where they remain unchanged 
from the larval state throughout the winter and until early in May, 
when they transform to pupz and shortly after that to the perfect 
insects. 

Its injuries. — This insect has been known to prove very destructive 


12 SECOND REPORT OF THE STATE ENTOMOLOGIST. 


to quinces. Dr. Trimble records an instance in which, in the latter 
part of October, five or six hundred of the larve were taken from the 
bottoms of two barrels of quinces gathered but four days before. In 
an orchard, in New Jersey, in 1870, of nearly three hundred trees, 
scarcely a single quince could be found free from the attack of the in- 
sect. The injury was estimated at about $800. 

Remedies. — The remedies against this insect are, first, the jarring 

method, which has proved so successful with the plum weevil, for the 
quince weevil falls quite as readily at a sudden jar. The proper time 
for employing this remedy may be found by experiment, during the 
months of June, July and August. Second, picking the infested fruit 
and destroying it. The presence of the larve within the fruit may usu- 
ally be discovered by the black grains of its excrements attached to its 
surface. These rejecta are easily discernible when held in place by a 
fibrous fungus growth which is often associated with the insect attack. 
Mr. Cook informs me that the infested fruit, unlike that attacked by the 
apple-worm, remains firmly attached to the tree. Its collection, there- 
fore, involves more labor than the simple gathering of the fallen fruit. 
» The apple-worms in the quinces.—'The apple-worms were not as 
numerous as the curculio larve in the fruit sent for examination, and in 
no case did I discover more than one in a quince. They displayed a 
greater readiness, even when apparently not mature, to leave the fruit 
in the box in which it had been sent to me, than the other larvze. Pos- 
sibly even the smaller ones may have been mature, and all may have 
been seeking retreats for their pupal change. 

A fungus attack. — All of the fruit received was also infested with a 
fungus. Some of the quinces had almost their entire surface covered 
with it, and its yellow growth extending quite a little distance into the 
fruit. The fungus has been described and named by Prof. C. H. Peck, 
N. Y. State Botanist, as Restelia aurantiaca —the specific name having 
reference to the rich golden color of its spores. Upon inquiring of 
Prof. Peck if the fungus was peculiar to the quince, and to what extent 
it had been observed to be associated with insect attack, he replied: 
“It occurs also on unripe fruit of Amelanchier Canadensis and of species 
of Crategus. Ido not think that it is always or necessarily accompa- 
nied by an insect attack, although of two specimens of quinces recently 
received from Rochester, and bearing the fungus, both had larve in 
them. In the Amelanchier fruit, I know that the fungus sometimes, at 
least, works alone.”” [Seealso the Country Gentleman, for Dec. 17, 1885, 
p. T016. | 

In answer to inquiries made of Mr. Cook of this fungus attack, the 
following reply was returned, under date of August 3d: 

I send by mail, another package of the infested fruit, as desired. 
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In reply to your questions: 1. The fungus was first noticed this year. 
2. I think that the fungus is found without the insect burrows. 3. The 
fruit does not fall when infested, but adheres firmly to the tree. 4. I 
find them in great numbers in all stages of infection.. I have several 
hundred trees bearing, from which I could pick several bushels of dis- 
eased fruit. 5. I send inclosed several affected twigs, independent of 
fruit. You may observe that it does not affect the foliage, there being 
even perfect leaves in the fungus growth. It is quite serious, as it fre- 
quently continues until all the foliage is almost entirely ruined.”’ 

The quince twigs sent by Mr. Cook were affected by the same fungus 
that had attacked the fruit, in some examples showing as a thick irreg- 
ular swelling upon one side of a twig, and in others completely sur- 
rounding it for an extent usually of about an inch. The larve had 
also attacked these fungus swellings, and had burrowed them with their 
channels, disclosing their presence and their operations by their excre- 
menta adhering to the surface. 

A fungus-feeding fly. — A large number of minute larve of some 
species of fly were associated with the fungus, feeding upon the orange- 
colored spores. Their maximum length was about one-tenth of an inch. 
They were pointed at both ends, but a little more acutely at the head. 
Their color was an orange nearly as bright as their food. Some had 
already transformed to the pupal stage, and a few flies which escaped 
from the box when it was first opened, were in all probability, the newly 
emerged insects. None of them were secured for examination. The 
species has probably not been named, for of the number of Diptera 
which are known as spore-feeders, but few have received study. 

Remedy for the fungus.— The only means, so far as we know, for pre- 
venting the spread of this fungus, is to remove and destroy by burning or 
otherwise, every twig or quince giving indication of the attack. It is 
possible that dusting the tree with flowers of sulphur might be of ser- 
vice in arresting the disease. 


Tue PLum WEEVIL ATTACKING APPLES. 

Apples bearing the distinctive crescent mark of Conotrachelus nenuphar 
and quite badly scarred with them, were received June 26, 1882, from 
Mr. H. J. Foster, of East Palmyra, N. Y. The fruit was shriveled and 
discolored on one side, apparently from several contiguous punctures of 
the weevil made for the purpose of feeding. Upon cutting into the 
apples, the young larve of the weevil were found. 

On making inquiry of Mr. Foster if the attack of the plum curcu- 
lio upon the apples in his vicinity might not be the result of the scarcity 
of their natural food, he informed me that there were Very few plum 
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trees in the neighborhood, and that most of the farmers were com- 
pelled to purchase plums for their family use, from a locality where 
they were abundant, on “the ridge” or near Lake Ontario ten miles to 
the northward. The curculio attack had been increasing for several years, 
and was quite serious the preceding year. Almost every farm of one 
hundred acres had from five to twenty acres of apple orchard, kept in 
permanent pasture, yet but little fruit could survive the combined at- 
tacks of the codling-moth, the canker-worm, the tent-caterpillar, the cur- 
culio, et cet., unless stock was kept in the orchards to feed the grass 
closely and pick up the fallen fruit. 

The earliest attacked apples, fell to the ground with the contained: 
curculio larve. The later ones, it was thought, remained upon the 
trees. ; 

Upon the 8th of July, Prof. Charles H. Peck, sent to me from Peters- 
burg, Rensselaer county, N. Y., examples of the plum weevil, Conotra- 
chelus nenuphar, with specimens of the apples in which he found it 
ovipositing. In some cases, it had oviposited in nearly all the apples 
upon a tree, causing many of them to fall to the ground. 


PHYTONOMUS PUNCTATUS FEEDING ON BEANS. 


Examples of this beetle were brought to me on July 2d, by Mr. J. F. 
Rose, of South Byron, Genesee Co., N. Y., which had been given 
to him by a farmer in that town with the statement that they were feed- 
ing in large numbers, upon the leaves of some field beans, and were 
rapidly destroying the crop. Mr. Rose knew the beetles to be abund- 
ant in localities in the town, and that they had been quite destructive to 
clover, for during the month of June of last year (1883), he had seen in 
a clover field that had been turned under for fertilizing, the larvz so 
numerous on the surface of the ground the morning after the plowing 
that he was able to count fifty within the area of a square foot. 

As the beetle had not been recorded as feeding upon beans, it was 
desirable that this first report of a new food-plant should be verified, 
before accepting it; yet as the clover and the bean both belong to the 
Leguminosa@, it did not seem improbable that with clover not convenient 
of access, the insect might transfer itself to some other genus of the 
order. 

In compliance with the request made, Mr. Rose, upon his return 
home visited the field in which the beetles were reported as eating the 
bean leaves, and found them actively engaged in the work. Under date 
of July 14th, he wrote as follows : 


I send you by this mail specimens of the beans eaten by the clover- 
leaf beetle together with some of the beetles taken from the beans. Mr. 
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White, from whose farm they were taken, as were also those handed to 
you in Albany, had been over the field and Paris-greened it as he would 
have done for potatoes. He had found as many as twenty-five beetles 
upon a single hill, and he thinks had he not used the Paris green, not a 
leaf would have been left. The poison did its work effectually and at 
this time but few of the beetles are to be found. ‘The bean field was 
adjoining a field of clover which was plowed under, and the beetles did 
not show themselves on the beans until after the plowing. Many other 
fields of beans are reported as infested, although the one of Mr. White 
is the only one that I have visited. 


The plants sent to me gave evidence of the possible injuries of the 
weevil when its attack is made in force, for almost every leaf had been 
entirely consumed. Much of the feeding had in all probability been 
done by the larve. 

Wishing to see the method of eating in the beetles received, some 
fresh leaves of bean and some pods procured in the market were given 
them. ‘They declined to eat the leaves, even when confined with them 
alone for several days, but they fed greedily upon the pods, excavating 
holes in different portions, of perhaps a tenth of an inch in di- 
ameter. 


THe “ FRENCHING”’ OF CORN. 


A correspondent from Rock Hall, Md., sends a specimen of what, 
in his vicinity, is known as “ frenchy corn,” and asks if it is the result 
of an insect attack, or of conditions existing in the soil. It sometimes 
prevails to such an extent as to destroy an entire crop. 

What ts understood by “ frenchy.’— The term “frenchy ” is one used 
in many localities in the Southern States in quite a general way, and is 
indifferently applied to diseases (aggravated form of measles, small-pox 
and other contagions), to various insect injuries to vegetation, and to 
diseased conditions of animal or vegetable life not understood. It is, 
however, more frequently used in connection with corn than any other 
plant. According to newspaper reports, thousands of acres of corn 
are annually destroyed in the Southern States through “ frenching.”’ 

“ Frenching” resulting from tnsect attack.— The young corn-plants 
sent to me, having a growth of two feet in height, had lost their tap- 
root, and showed clearly in their slenderness and other conditions, an 
impaired growth. Throughout their entire length were numerous punc- 
tures, many of which were of the size and shape of pin-holes, while 
others were larger and of an oval form, and had evidently increased in 
size and changed in form through the process of growth of the leaves. 
A careful examination left no room for doubt that these punctures had 
been made in the unfolded leaves of the plant by the beak of one of 
the snout beetles — Curculionide. 
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The insect probably Sphenophorus sculptilis.— The locality from which 
the material was received rendered it highly probable that the species 
was the sculptured corn-curculio, Sphenophorus sculptilis Uhler.* 

This pernicious beetle extends over a large portion of the United 
States, occurring in Georgia, Kansas, Missouri, Illinois, and some of 
the Eastern States. It is particularly injurious, at times, in New York. It 
is of a small size, black, about three-tenths of an inch long, subcylin- 
drical or a long-oval, its wing-covers marked with rows of punctures, 
its strongly curved beak of the thickness of a stout horse-hair and about 
one-third the length of the body. In the month of June the beetles 
may be found just beneath the surface of the ground, with their beak 
thrust into the young stalks from which they are drawing the sap. 
Through this method of attack the little holes above mentioned are 
made, and the growth of the plant arrested. 

The attack and how to prevent it.— It is .probable that the eggs of the 
beetle are deposited in the holes made in the stalk by its beak. 
The larva upon hatching from the egg, burrows downward and destroys 
the tap-root. When full-grown, it changes to the pupa state within the 
lower portion of the stalk. It is thought that it transforms to the per- 
féct state — the beetle, during the autumn, hibernating in this stage, 
and coming abroad the following May or June to deposit its eggs. 
When the attack of this insect is first noticed, if sand is well moistened 
with kerosene oil, and a small handful distributed among the young 
blades of corn in a hill, as the oil is carried into the soil by the rain, it 
should kill the beetles engaged in their depredations. ‘The same dress- 
ing applied earlier may be more effectual by preventing, through its 
odor, the deposit of the eggs. If only a few hills show the attack, the 
ground might be drawn away by hand from the stalks, and the beetles 
taken from them and destroyed. 


THE BED-BuG INFESTING A LIBRARY. 


It is not very often that this insect occurs under the conditions men- 
tioned in the following communication — among books and papers — 
where it would be so difficult to destroy it: 


Will you tell us something about the bed-bug, what its habits are, 
when it “spawns,’’ what it eats, how long it lives, and if it ever dies ? 
I ask because I have moved into a house that I find was already occu- 
pied by several colonies of the pest. The room in which I have my 
library has the most. They are in my files of papers and periodicals. 
They seem to grow fatter every day, but for the life of me, I cannot 
tell what they live on. The beds and furniture are poisoned with cor- 





* See First Report on the Injurious and other Insects of the State of New York, 1882, 
pp. 253-263. 
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rosive sublimate, and are free from them. Can it be that they live on 
the paste on the wall paper? As for remedies, or rather exterminators, 
I have used two—the sublimate and red pepper. ‘The latter, I have 
sifted through my papers and books, and wherever I could get it; but 
instead of driving them off, they seem to fatten on it; it is a sort of 
condiment that helps them to relish their dinner the better. If you can 
tell me what to do, and answer the first question also, you will do me a 
great favor. I would move to another house, but there is not a vacant 
one in the place. 


The bed-bug is generally believed to be a native of America, and its 
prevalence in Europe to have resulted from its introduction into that 
country in the wood imported from America for the rebuilding of 
London after the great fire of 1666. This, however, must be an error, 
for although it was not common in England, “it was well known in 
some parts of Europe before that time, and is mentioned by Disscori- 
des.” An old writer records it in Europe as early as the year 1503, and 
there is reason to believe that it was known to Pliny and Aristotle. It 
was first described and named by Linnzeus as Crmex dectularius — its 
specific name denoting its pertaining to the bed. At present, it is 
known as Acanthia lectularia.. 

I am unable to find a full statement of its natural history. It has 
been treated of at considerable length by some of the old European 
writers to whose papers I have not access. Unfortunately our modern 
authors, in their references to the unsavory subject, dismiss it with a 
few cursory remarks and the statement “that its habits are too well 
known to call for further notice.” There are, therefore, several points 
in its domestic economy of which we are still in ignorance. 

The eggs are deposited, it is said, in March and April. They are of 
an oval form, white, and open by a little lid to give forth the occupant. 
A period of eleven weeks, under ordinary circumstances, carries them 
to their maturity. Where they can obtain the amount of food needed 
for their development, in an unoccupied apartment, is a question that 
cannot be satisfactorily answered. It is possible that in rooms where 
the walls are damp, the moistened paste of the wall-paper might serve 
them for nutriment, for it must be remembered that their food is taken 
by suction through a tube, and not by means of biting jaws. As quite 
a number of the Hemiptera are known, when pressed by hunger, to 
prey upon one another, it is not improbable that the young of this spe- 
cies may find it convenient to expedite the death of their aged and in- 
firm parents. And possibly, they may feed upon the juices of flies and 
other insects, for they are known not to confine themselves entirely to 
the human species, but to infest, occasionally, chicken-coops, and also, 
it is stated, dove-cotes. When they have reached maturity, they are 
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capable of living a long time without food. De Geer, a distinguished 
Swedish naturalist of the last century, kept some specimens alive in a 
sealed bottle for more than a year without food. 

Probably the best method that could be adopted by the inquirer to free 
his library and other apartments from so serious an invasion of this pest, 
would be to fumigate with brimstone. Houses which after standing 
long unoccupied have been found swarming with the bugs, have been 
effectually freed from them by this means. Place in the center of the 
room a dish containing about four ounces of brimstone, within a larger 
vessel, so that the possible overflowing of the burning mass may not in- 
jure the carpet or set fire to the floor. After removing from the room 
all such metallic surfaces as might be affected by the fumes, close every 
aperture, even the key-holes, and set fire to the brimstone. When four 
or five hours have elapsed, the room may be entered and the windows 
opened for a thorough airing. 


PsyLLA BUXI UPON Box, aT West Farms, N. Y. 


Mr. James Angus, of West Farms, N>Y., sent to me, under date of 
May 23d, a small insect upon box, Luxus sempervirens, which according 
to his statement, entirely covers the plants at this season of the year. 
They secrete a white, floculent matter, and cover the leaves with a thick 
honey-dew. Later in the year their gummy exuvie greatly mar the 
beauty of the plant. The only remedy thus far found against them 
has been to beat the plants violently with a broom and then to rub the 
dislodged insects into the ground. ‘This was done several times during 
the season. 

The insects were found to be Psy/zde — probably of the genus Psy//a, 
but as they were at this time in their pupal stage, no determination could 
be made. They averaged one-tenth of an inch long, of an apple-green 
color, head broad, nearly as broad as the thorax; thorax and abdomen 
about equal in length and breadth; antennz apparently four-jointed, 
the last joint black and the others black at the tip. 

They were confined in a small jar with the leaves of the box, and on 
the 29th of May the first imago was disclosed. Upon submitting speci- 
mens to Prof. Uhler for determination, he kindly returned the following 
reply : 

I have carefully compared your specimens of Psylla with Ps. duxt, 
of Europe, in my collection, and I fail to discover any differences. As 
the wings of one specimen are clouded, I take it for granted that this 
one is immature; the others have transparent wings. . dux7z Linn., 
is described in Syst. Maz, i, p. 738; Labr. Spec. Ins., i, p. 391; Reaum. 


Ins. iii,.pl. 19, figs. 1-14; Foerster, Verhandl. Nat. Verein. Preuss. 
Rheinl., 1848, iii, p. 71, No. 3. It is common in England and Germany. 
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This occurrence of the species at West Farms is of no little interest, 
as it had never before been reported in the United States. 

In the report of the Commissioner of Agriculture for the year 1884, 
at page 410, Prof. Riley has published a brief notice of this discovery, 


An ApHis ATTACK ON ROOTS OF PEACH-TREES. 


Notice of an aphis attack upon the roots of seedling peaches has 
been communicated to me by Mr. Lorin Blodget, of Philadelphia, Pa- 
The injury to the trees was first noticed in the year 1881, but its cause 
remained unknown until the early part of July, 1884, when upon pull- 
ing up a seedling peach-tree just beginning to wilt, its stem for an inch 
below the surface was found to be crowded with dark colored aphids: 
numbers of ants were associated with them. In following up this dis- 
covery — of a hundred trees examined, one-half at least were found so 
seriously injured that they were past recovery and were accordingly 
destroyed. It was doubtful if any of the remainder could survive the 
attack. In one instance, some aphids were discovered above ground, 
upon the succulent shoots about a foot long, of a three-year-old tree, 
which were densely crowded with them, presenting “a singular sight, 
with their black, shining backs, covered with ants and with large flies 
often upon them.” During forty years’ growth of seedling peaches, no 
injury of this character had been observed before this attack. 

Some examples of the insect sent to me, were dead when received 
and in otherwise poor condition. They were wingless, entirely black, 
although said when living to be brownish-black. The species evidently 
belonged’ to the genus J/yzus, and probably (the material being too 
poor for positive determination) to persice of Sulzer. A letter to Mr. 
Blodget expressing this belief, was subsequently handed by him for pub- 
lication to the Gardener's Monthly and Horticulturist, for September, 
1884 (xxvi, p. 271-2). 

Mr. Blodget claims for this species a remarkable power of endurance 
of cold,—that it lives and thrives ail winter. So late as the 25th of 
October, after a severe frost, a shoot of a peach-tree cut off close to the 
ground, was entirely black for six inches of its length with the insect in 
lively condition. This was sent to the Department of Agriculture, at 
Washington, for examination. Answer was returned that it had been 
referred to Professor Riley, and the aphis pronounced by him to be 
Myzus cerasi of Fabricus, which he had long known as injurious to 
peach-trees, especially to young ones in the nursery, by working on the 
roots. 

An earlier notice of the operations of what was probably the same 
insect upon the roots of peach-trees, was given by Mr. Glover on page 37 
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in his Report on Homoptera contained in the Report of the Commissioner 
of Agriculture for the year 1876, pp. 24-46. It is this: 


Colonel Wilkins, of Riverside, near Chestertown, Md., a very exten- 
sive peach grower, last spring wrote to the Department of Agriculture 
that an aphis or plant-louse similar to those infesting his peach-tree 
Jeaves was at work on the roots also, and was killing them by hundreds. 
Professor P. R. Uhler, of the Peabody lbrary in Baltimore, to whom 
Colonel Wilkins applied, visited the infested peach orchards, and found 
the statement to be perfectly correct, and that an underground aphis or 
plant-louse, not differing from those on the leaves, was doing immense 
injury to the young trees by sucking out the sap. Professor Uhler.also 
stated that both insects are different from the 4phzs persice above men- 
tioned, and probably is a new species, closely allied to, if not identical 
with, the Aphzs chrysanthemi of Europe. ‘The insects on both roots and 
leaves were about 0.08 of aninch in length, with the contour of a broad 
Florence flask, of a blackish-brown color, and the two varieties could 
not be distinguished from each other when placed side by side. 


Dr. J. C. Neal, in his Report to the Entomologist of the Depart- 
ment of Agriculture at Washington, of insect injuries observed by him 
in Florida, in 1882, mentions the occurrence of “lice on roots of the 
*peach,” which may also have been identical with the above (Budletin 
No. I, U. S. Dept. Agricul —Divis. of Entomol., 1883, p. 36). 

In some correspondence with Prof. Riley in relation to this species, 
he pronounces it identical with forms that he had received in past years 
from others, and especially in April, 1875, from E. Wilkins, of Chester- 
town, Md. _ It had been very destructive for years on the Atlantic sea- 
board, and in notices of it published and in replies to correspondents, 
he had generally referred it, with doubt, to 4. (AZyzus) persice Sulzer; 
but in consideration of the differences in the descriptions of this species 
by Boyer, Sulzer and Kaltenbach, and the general characters being so 
near to Myzus cerasi (Fabr.), he had recently referred it rather to this 
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latter species. 

Only the wingless form was sent to me by Mr. Blodget. I was in- 
formed that the winged form was observed by him to be quite abund- 
ant during some warm weather in the latter part of November, but he 
was unable to comply with my request for some examples, as a severe 
gale, followed by extreme cold weather, had driven them all away or 
destroyed them. 

Whether this should be regarded as a distinct species, or whether it 
shall prove to be only the root-inhabiting form of AZyzus persice, can 
only be determined with ample material at hand for study, and careful 
comparison with the various descriptions of the allied species. The lat- 
ter view is apparently held by Professor Uhler, who in his late very 
valuable contribution to the Standard Natural History, published by 
Cassino & Co., has written: 
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In many species of the true plant-lice, it is now well established that 
there are two. types of the same insect, the one inhabiting the roots, and 
living there during the colder part of the year unwinged — the other 
inhabiting the leaves and twigs throughout the spring and sum- 
mer. This is notably the case with a small black aphis which injures, 
and even destroys, the peach-trees of eastern Maryland, Delaware and 
New Jersey. 

Remedial measures.— The following measures, substantially, were 
recommended by me, to Mr. Blodget, as promising success in arresting 
the attack of this root-aphis: 

Remove a portion of the surface soil from above the roots of the 
young trees, and apply hot water of as high a temperature as experiment 
would show could be borne by the trees without injuring them. This 
should prove fatal to the aphides. 

A kerosene and soap emulsion, similarly applied, could hardly fail of 
proving effectual, as also the Soluble Phenyle noticed in the First Re- 
port on the Insects of New York, pp. 48-50. Simply pulling up the in- 
fested seedlings and burning them, cannot be relied upon to arrest such 
an attack, if others are to be grown in the same ground. Numbers of 
the insects would be left in the soil surrounding the roots, where, after 
the removal of the peach roots, other food might be found affording 
nourishment and providing for the continuance of the species. It was> 
formerly believed that the species of Aphides were confined to a single 
food-plant. Dr. Fitch was of the opinion that 4. ceras¢ pertained only 
to the garden cherry, Cerasus vulgaris, and that each “ of our native or 
wild cherry trees [five species] have plant-lice peculiar to them which sel- 
dom if ever fix themselves upon the foliage of the other kinds;” yet the 
A. cerast (Myzus cerast) has since been found upon the plum and the 
peach, and perhaps upon so different a food-plant as the Chrysanthemum, 
Prof. Uhler having expressed the opinion that it may be identical with 
Aphis chrysanthemi. If then, the attack upon the seedlings be not en- 
tirely arrested by the measures above recommended, a new locality should 
be selected for growing them, and the ground that they had occu- 
pied treated with a liberal application of fresh gas-lime, which, when 
washed in by rains, could be relied upon for killing the Aphides at the 
moderate depth at which they would occur. 

When the roots of larger trees, which are too valuable to sacrifice, are 
attacked by this insect, the method might be used which was found 
highly successful in France for the destruction of the PAyWoxera upon 
the roots of grapevines, viz., the introduction of bisulphide of carbon 
into the soil by pouring a small quantity of it into a hole two or three 
feet in depth, made in the ground by a pointed bar, confining it therein 
by packing the ground over it so that in its gradual decomposition it 
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may permeate the soil, and with its poisonous vapor kill the Aphis (see 
ist Report Insects of New York, page 47). The “nether-inserter ” of 
Dr. Barnard, noticed in a following page, could advantageously be used 
for the conveyance of this powerful insecticide into the ground. 

As superior to the above, recommendation has been made by M. Du- 
mas, Permanent Secretary of the Academy of Science of France, for the 
arrest of the grape Phylloxera, of the sulpho-carbonates of potassium 
and sodium, and of barium. ‘They would be equally serviceable against 
all root-inhabiting aphides. 

The sulpho-carbonate of barium decomposes under the influence of 
carbonic acid, and evolves sulphuretted hydrogen and bisulphide of car- 
bon. Placed in the ground, by its slow decomposition, it should prove 
a powerful insecticide. 

Sulpho-carbonate of potassium, in addition to its toxic effect, has also 
a direct invigorating influence upon the plant. 

The use of these sulpho-carbonates was suggested. by the need of 
some substance that would evaporate less quickly than the bisulphide of 
carbon, and thereby infect with its vapors all the surrounding soil. 
They should be reduced to fine powders and spread over the surface of 
the ground before the heavy autumnal rains. 


PULVINARIA INNUMERABILIS UPON GRAPEVINES. 


N. C. Scudder, M. D., of Rome, N. Y., in sending examples of Pu/- 
vinarta innumerabilis Rathvon, under date of July 20, 1884, writes: “I 
send specimens that I took from a grapevine in my garden. The vine 
was very thrifty and had an abundance of small clusters of grapes. In 
the latter part of June I noticed that the grapes began to wither and 
dry up. On searching for the cause, I found these specimens fastened 
to the vine, from the surface of the soil upward for about three feet, the 
greatest number being gathered about the enlargements, or where the 
vine divides into smaller branches. I searched diligently among upper 
branches, but found none. In all cases I found them attached under the 
loose bark. What I took to be the eggs, I found to be all alive, 
and when I emptied the contents of the shell into my hand they began to 
* * * * Since I began destroying these insects, what few 
grapes were left have grown and shown no signs of destruction as yet.” 

In acknowledging the above, in addition to the removal of the scales, 
recommendation was made of application at the time of the hatching 
and distribution of the young lice, of kerosene oil emulsified with either 
milk or soap, and properly diluted according to the directions given in 
the reports of the Entomological Division of the Department of Agri- 
culture at Washington, and in various other entomological publications. 


crawl. 


— 
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The young lice were hatching from the eggs at the time that the speci- 
mens were sent. 


AN UNRECOGNIZED APPLE ATTACK. 


Under date of January 25, 1884, Secretary Harison informed me that he 
had been addressed by Mr. H. C. Watson, of Port Kent, N. Y., in rela- 
tion to a great loss of apples in his vicinity recently. Mr. Watson had 
written as follows: 

The apples affected, I think, exhibit no orifice, but appear on the sur- 
face round and fair. When cut across longitudinally, a circle of dark 
spots is revealed similar in position to those that children sometimes call 
“the ten commandments.” Immediately upon exposure to the atmos- 
phere a serum exudes from these spots, and generally a white worm or 
maggot soon appears in the serum. 

Mr. Watson also stated to Mr. Harison that while almost all gardens 
in his village had the fruit affected in the manner above stated, yet 
some orchards had wholly escaped. 

Under date of February 8th, Mr. Watson sent to me three of the 
apples showing the attack. Two of them had been cut transversely sev- 
eral days previously to ali appearance, as the cut surfaces had partially 
dried, and showed the commencement of decomposition in the more 
moist portions. ‘The “ten commandments” could be made out, but 
were not a conspicuous feature, and seemed to have no connection with 
the attack. Some small grains of larval excrement were scattered 
over the surface, but no larve were visible. A number of spots, small 
and blackish, could be seen. 

Upon the fourteenth of February the cut apples were again exam- 
ined, when, upon the surface of one, two larvae of two species were dis- 
covered. The one, a white, slender larva, about one-tenth of an inch 
long, with its anterior end extended into an extensile point, evidently 
one of the Diptera, and perhaps of the genus Ampelophila. The egg 
from which it proceeded may have been deposited upon the fruit after 
the commencement of its decay. 

The other larva was about one-twentieth of an inch long, with a large, 
flattened head, with strong jaws and conspicuous antenna, with six 
legs as long as the width of the body, the body with a few short hairs, 
two longitudinal yellowish subdorsal stripes upon its posterior segments, 
and the last segment terminating in two short pointed processes. It evi- 
dently belonged to the Coleoptera. No explanation presents itself for 
its presence in the apple at this time. 

Upon cutting the third apple, a number of spots of different sizes, 
from one-tenth of an inch downward, were observed, most of which 
were near the exterior. These spots contained yellowish, soft matter, 
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and upon following some of them, they proved to be continued within 
the fruit in irregular channels. They may have been caused by the 
burrowing of small larvee, but no evidences of this were discovered. 
After the above slight examination the two halves of the apple were 
placed together to await other examinations, which, however, were not 
made. 

It is not probable that either of the above larve were the cause of 
the injury to the fruit of which inquiry was made. 


REMEDIES AND PREVENTIVES. 





CoAaL ASHES FOR THE CURRANT WorRM. 


From the New York Agricultural Experiment Station the following 
experiment of mulching currant bushes with coal-ashes is reported: 


A plat of bushes mulched with this material in the spring, on which 
no insecticide application had been made, suffered less from the currant 
worm than an unmulched plat that had been several times treated with 
hellebore. 


As the larva of the currant saw-fly transforms to the pupa but slightly 
buried beneath the surface of the ground, it would not be strange if 
the presence of the coal-ashes should prevent the development of the 
perfect insect, through either its chemical effect upon the delicate pupa 
or a mechanical action upon the larva in its burrowing into the soil. 


A CARBOLIC WASH FOR THE PEACH-TREE BORER. 


A wash prepared from the carbolic soap of Buchan & Co. (Messrs, 
Kidder & Laird, 83 John street, New York, agents), appears, from the 
testimony given in its favor, to be an effectual preventive of the attack 
of the peach-tree borer, Zgeria exitiosa. It is preparedas follows: A 
five-pound can of the soap known as the “Carbolic Plant Protector,” to 
be ordered of the agents if not purchasable at the city drug stores, is 
to be emptied into a barrel (when a large number of trees are to be 
treated), upon which two or three pailfuls of hot soft water are to be 
poured. Let it stand for twelve hours or more to dissolve. When it is 
to be used, fill the barrel with cold soft water — making about thirty 
gallons of the wash, which will be sufficient for about three thousand 
trees of the ordinary size. 
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The following statement in regard to this wash has been made by 


Mr. M. B. Bateham, of Painesville, O., in the Country Gentlemen for 
August 24, 1876 (page 535): 

Ten years ago, having thirty acres of young peach orchard, I found 
as others have “done, that fighting the borers by semi-annual examina- 
tions of each tree, and digging out the worms with pen-knife or wire, 
was going to be a serious task. I then procured a lot of roofing-paper, 
of which coal-tar was an ingredient; cut it into strips six inches wide, 
and fastened these tightly around the base of each tree with a tack. 
This method was in the main successful, and much less expensive than 
the hand-killnmg. But a couple of years after, I received from a firm in 
New York a small box of “ Buchan’s Carbolic Soap,” which was at that 
time extensively advertised as a remedy for plant-lice and other kinds 
of insects that annoy horticulturists, and I was requested to experiment 
with it according to hints and directions furnished. 

I tried this soap on aphis, scale-lice and various other small insects, 
with good success, and was especially pleased to find it a complete pro- 
tection against the peach-borer, which was of the most importance to me. 
The first season I applied it twice; first about the middle of June, as soon 
as I began to see any A®geria moths flitting about, and again about 
a month later, as I had noticed that the insects continued to appear and 
lay their eggs for a month or longer time. But since the first sea- 
son I have only used one application of the wash, about the first of 
July, each season, and not more than from three to five per cent of my 
trees have been affected with borers, and those not perceptibly injured 
by them. In a locality where peach orchards are plenty and the bor- 
ers troublesome, I would recommend two applications of the wash each 
summer, and / am confident it will prove completely effective 1f the mate- 
rials are good and the work properly done. 

I have never been able to perceive the least injurious effects of this 
wash, even on young peach-trees, and I presume that its strength might 
be safely increased if thought desirable. 

For aphis and bark-lice of the various kinds, I have found the car- 
bolic wash of much service. It should not be used quite as strong 
when applied to the foliage of young shoots, as recommended for the 
borers. It is well to test the strength by wetting a few leaves with it, 
and noticing the next day whether they are seemingly injured by the ap- 
plication. , Tf so, dilute it more before using. 

I think, from repeated experiments, that the wash is as effective a pre- 
ventive of the apple borers as the peach. For the old or eastern borer 
(.Saperda), which works near the roots, the mode of application is the 
same as on peach-trees; but for the western, or flat-headed borer (Chry- 
sobothris), the whole of the trunk of the tree, especially the south-west 
side and large limbs, if exposed to the hot sun, or where the bark is at 
all injured, should be washed. 


Where the “Carbolic Plant Protector” cannot be conveniently ob- 
tained, a wash may be prepared with the carbolic acid to be purchased 
of druggists, which, according to Mr. Bateham, is equally effective with 


the manufactured carbolic soap. 
4 
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In a gallon of common soft soap, thinned with a pailful of hot soft 
water, a half-pound of carbolic acid (the pure) is stirred. After it has 
stood fora day or longer, or until the proper union has taken place, add 
thirty gallons of cold soft water, making a barrel of the wash, If a less 
amount of the wash is needed, of course the proportionate quantities of 
the materials may be used. The crude carbolic acid would doubtless 
answer as well, but a larger quantity, perhaps double the amount, would 
be necessary. 

Later, under date of April 15, 1880 (Country Gentleman, xlv, p. 246), 
the following somewhat stronger wash is given by Mr. Bateham, and it 
may be presumed to be that which continued experiments have shown 
to be the most effectual: 

For an orchard of five hundred bearing trees, we buya pint of crude 
carbolic acid, costing not over twenty-five cents (or half as much as the 
refined), then take a gallon of good soft soap and thin it with a gallon 
of hot water, stirring in the acid and letting it stand over the night or 
longer; then add eight gallons of cold soft water, and stir. We have 
then ten gallons of the liquid ready for use. Some peach growers use 
a little more and some a little less of the acid, but if it is much stronger 
than the above, it would be apt to injure the trees. The wash should 
be thoroughly applied with aswab or brush around the base of each tree, 
taking pains to have it enter all crevices. 

The proper time to apply the wash is about the last of June, if the 
weather is hot, or the first of July. Mr. Bateham, whose long experi- 
ence in the cultivation of peaches has made him familiar with the pa- 
rent moth and observant of its habits, has never seen one in his locality 
(Painesville, Ohio, N. latitude 41°, 40’) depositing its eggs before the first 
of July. He finds this to be the best time to apply the wash, “as it drives 
off the moth by its odor, and instantly killsany eggs that may have been 
deposited.” For the apple-tree borers he applies this same wash about the 
first of June. 


PyYRETHRUM FOR THE CABBAGE WORM. ° 


At the New York Experiment Station, a mixture of one part pow- 
dered pyrethrum with three parts of plaster or air-slacked lime, has been 
found quite effective in destroying Pieris rapw larve on cabbages. It 
is applied with a wooden bellows manufactured for the application of 
powdered insecticides, by inserting the nozzle among the leaves, so that 
the powder is driven through the plant. 

Another mixture of pyrethrum, still further diluted than the above, 
and therefore more economical, is one part of the powder to twenty of 
flour, applied witha bellows. Experiments made with this preparation, 
show the P. rap@ larve to have been killed in twelve hours. 
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CaRBOLIC ACID FOR THE CABBAGE WORM. 


As cheaper than pyrethrum powder and more quickly applied, the 
following application may be made: One tablespoonful of the cheapest 
black carbolic acid diluted in one gallon of water, applied sparingly, 
after heavy rains, at intervals of three or four weexs, if the caterpillars 
are cbserved. Persons who have tested the above, claim that it has 
given them uninjured crops of cabbage, (Country Gentleman. ) 


Roap Dust FoR THE CABBAGE WORM. 


A simple and costless palliative, if not a preventive of the ravages of 
this insect, has been found in the frequent use of dry dust. A quantity 
of road dust should be kept in acovered vessel near the cabbage patch in 
the garden, and every few days or after rains, a little of it should be 
sifted over each cabbage head. 


. 


CoOAL-OIL REFUSE FOR THE CANKER WORM. 


Instead of the tar or printers’ ink band, applied about the trunks of 
trees to prevent the ascent of the wingless Awmzsopteryx vernata, the re- 
siduum from kerosene oil works may be used. It is cheaper and will 
last twice as long as the tar or ink, not requiring renewal oftener than 
once in six days. It has been used with success when printers’ ink has 
failed. (Zransactions of the Massachusetts Horticultural Society for 
EOS UIEALE 1, 0,10) 


A WASH FOR THE APPLE-TREE BORER. 


The best protection from the injuries of the flat-headed apple-tree 
borer, Chrysobothris femorata Lec., so far as known at the present, is 
a wash made of soft soap and carbolic acid. Soft soap and lime, with 
a little glue dissolved to promote adherence, is also used. As this insect, 
unlike the round-headed borer, Saperda candida Fabr., formerly known 
as Saperda bivittata Say, does not confine its attack to the base of the 
tree, but extends into the branches, and even into the terminal twigs, 
as I have observed when the tree has become diseased, it is important 
that the soap be applied to such portions of the branches as can be 
reached. ‘This coating, made in May, and again in early July and late 
August, will usually prevent the deposit of the eggs; but it is not well 
to trust alone to its efficacy. Where the insect abounds, the trees 
should be carefully examined for the presence of the borer, which may 
be detected by the excrementa or borings at the commencement of the 
burrow, or, when the borer has just entered, by an exuding drop of sap 
upon the bark at its place of entrance. A gentleman who has had 
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much experience with this borer in the West, gives this advice (7th 
Rep. Ins. Mo., p. 79): “It is best for those having trees subject to 
attack, to look them over every week, if possible, or every two weeks 
at least, from the first of June until autumn, for exudation of sap from 
the bark, which is a sure indication of their presence. When noticed, 
the borer may be removed by cleanly cutting out a small slice of bark.” 


The above means involve labor, but if not resorted to, apple-trees 
cannot be grown in localities where this borer abounds, particularly in 
portions of several of our Western States, where as many as a hundred 
of the borers have been taken from one small tree. 


SALTPETRE FOR THE STRIPED CUCUMBER BEETLE. 


Saltpetre dissolved in water has been recommended for use against 
both the larva and the perfect insect of the striped cucumber beetle, 
Diabrotica vittata (Fabr.), and also for protection from cut-worms, as 
appears in the following paragraphs taken from agricultural journals. 


To destroy bugs on squash and cucumber vines.—Dissolve a table-spoon- 
ful of saltpetre in a pailful of water, put a pint of this around each hill, 
shaping the earth so that it will not spread much, and the thing is done. 
‘The more saltpetre the better for vegetables, but the surer death to 
animal life. The bugs burrow in the earth at night but fail to rise in 
the morning. No danger of killing any vegetables with it; a concen- 


trated solution applied to beans makes them grow wonderfully. 


Wetting the soil around cucumbers, squashes and other Cucurbite 
three or four times at intervals of as many days, with a solution of salt- 
petre —an ounce per gallon of water —is referred to as preventive 
of ravages of the borer; and sprinkling the leaves with the same is sug- 
gested as useful against “the striped bug.” 


One year ago I had a patch of beans entirely destroyed by cut-worms. 
I planted it over; as soon as they came up the worms began again. I 
dissolved half a pound of saltpetre in three pints of water, mixed that 
thoroughly with one-half bushel of dry ashes, and sprinkled the ashes 
on the beans just as there was a shower coming up and the rain 
washed the ashes all off into the ground. I had no more trouble with 
the worms but had a good crop of beans.—[R. K., Franklin Co., Mass. 


A saltpetre solution is frequently recommended to be poured about 
the roots of plants infested with cut-worms. It kills the pests and is a 
nitrogenous fertilizer.—(Mew England FLomestead. ) 


The experiment with this material can so easily be made, that it 
deserves trial with several of our smaller root-insects, as for example, 
upon the radish, cabbage, and onion maggots, Anthomyia raphant 
Harris, Anthomyia brassice Bouché and Phorbia ceparum (Meigen). 
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Notwithstanding the statement of its efficacy against cut-worms above 
given, it may well be doubted whether the benefit supposed to have 
been derived from its use could not better be accounted for, from a ces- 
sation of the attack through the maturity and pupation of the larve 
after a second planting. 


GYPSUM AND KEROSENE FOR THE SQUASH-BUG. 


The following application for preventing the attack of the squash 
bug, Anasa tristis (De Geer), is given: To two quarts of gypsum put one 
tablespoonful of kerosene oil; this sprinkled on the vines will generally 
answer for the season. If the bugs return repeat the operation. 

The person giving the above, states: I applied it this season on several 
thousand hills of melons, cucumbers, etc., after the bugs had commenced 
operations, and have not since had a vine destroyed. I have used it 
for several seasons with the same result. This is safer and cheaper than 
Paris green. 

This preventive promises to be effective against the striped cucumber 
bettle (Diabrotica vittata), and the cucumber flea-beetle (Crepidodera 
cucumerts), which in addition to the squash, injure seriously the melon 
and the cucumber. 


VAPORIZED TOBACCO JUICE FoR “ THRIPS,” ETC. 


The vapor from tobacco juice for killing the smaller insects that are 
the pests of plant-houses, has lately been employed very successfully in 
France, but, we believe not to any extent in this country. If its merits 
are what are claimed for it, it will supply a long-needed want in our 
conservatories and graperies. One whd has tested it states: “ Ever 
since I adopted it, it has been absolutely impossible to find a thrips in 
my houses; and other insects have likewise disappeared.” The method 
of using it is thus described: 


Every week, whether there are insects or not, I have a number of 
braziers containing burning charcoal distributed through my houses. 
On each brazier is placed an old sauce-pan containing about a pint of 
tobacco juice of about the strength of 14°. This is quickly vaporized, 
and the atmosphere of the houses is saturated with the nicotine- 
laden vapor, which becomes condensed on every thing with which it 
comes in contact — leaves, bulbs, flowers, shelves, etc. ‘ When the con- 
tents of the sauce-pans are reduced to the consistency of a thick syrup, 
about a pint of water is added to each, and the vaporization goes on as 
before. I consider a pint of tobacco juice sufficient for a house of 
about 2,000 cubic feet. The smell is not so unpleasant as that from 
fumigation, and the tobacco juice can be used more conveniently than 
the leaves. Plants, no matter of what kind, do not suffer in the least, 
and the most delicate flowers are not in the slightest degree affected, 
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but continue in bloom for their full period, without any alteration in 
their appearance. When the operation is completed, if the tongue is 
applied to a leaf, one can easily understand what has taken place from 
its very perceptible taste of tobacco. 

The process requires to be repeated in proportion to the extent to 
which a house is infested. It is not to be imagined that these trouble- 
some guests are to be quite got rid of by asingle operation. A new brood 
may be hatched on the following day, or some may not have been 
reached on the first day, so that the vaporization should be frequently 
carried on until the insects have entirely disappeared, and after that it 
should be repeated every week in order to prevent a fresh invasion. 
(Country Gentleman.) 


In France, the tobacco juice of the strength above stated, can be 
purchased of the tobacco factories at about twelve or fifteen cents (our 
money) a quart, by presenting a certificate that it is to be used for kill- 
ing insects. The expense, at this rate, would be very trifling, being only 
about twenty-five cents a week for a plant-house fifty feet long by six- 
teen broad and ten high. 

A strong infusion of tobacco leaves made by boiling, would be a sub- 
stitute for the above factory juice. It might be prepared in quantity 
and evaporated for convenience of keeping and ready use, to the proper 
degree. 

The “ Thrips,” for the killing of which the vaporized tobacco juice is 
recommended, is a popular name which has obtained currency among 
vine-growers for a small (about one-eighth of an inch long), slender, 
spindle-shaped, parti-colored leaf-hopper, which in its larval, pupal and 
perfect stages is very destructive to the foliage of grapevines. It attacks 
the leaves by puncturing them with its proboscis, usually upon the under 
side, withdrawing the sap and causing small discolored spots over their 
surface. ‘The spots increase in size and number by coalescence and 
the growth of the insect, becoming later, large, brown blotches, which 
gradually extend, if the attack is severe, over the entire leaf, until it 
dries, appearing as if scorched by fire, dies, and falls from the vine. 
The fruit is dwarfed, fails to ripen, or the vine is killed, according to 
the abundance of the insects. 

It is believed that several distinct species are usually associated in 
this attack, belonging to the genus Zyrythroneura, of which the princi- 
pal one is that described by Dr. Harris in the year 1831, under the name 
of Zettigonia vitis, a figure of which (pronounced a poor one by Mr. 
Walsh*) is given in Plate 3, of Zzsects Znjurious to Vegetation. 





*A better one may be found in the Practical Entomologist, ii, p. 51, which has been 
copied in Packard’s Guide to the Study of Insects, in Saunder’s /nsects Injurious to Fruits, 
and in other recent publications, 
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The Thrips proper is quite a different insect. There are a number 
of species, constituting the family of Z%ripide, the location of which, in 
classification, has caused much discussion. By Haliday, it was separa- 
ted as a distinct order under the name of THYSANOPTERA, which has 
been accepted by a number of entomologists. Dr. Packard and others 
regard it as belonging to the Hemiprera, having affinities both with 
the Cortstede and the AZallophaga. ‘Their habits vary greatly, for while 
many of the species are certainly vegetable feeders and injurious in their 
operations, others are carnivorous, and are serviceable in the destruction 
of gall-insects,* eggs of the curculio,t the red-spider ( Zetranychus tela- 
rius),{ the clover-seed midge (Cecédomyia leguminicola) § probably the 
wheat-midge (Diéplosis ¢ritict),|| and other insect pests. 


INFUSION OF TORACCO FOR THE ROSE-LEAF Hopper. 


An infusion of tobacco is said to be an effectual preventive of the 
little white leaf-hopper often so injurious to roses, the Zettigonia rose 
of Dr. Harris. Where the tobacco stems can be procured, place some 
of them: in a vessel (a tin pan of the capacity of about two gallons 
would be convenient) and pour boiling water over them, so as to cover 
completely, and leave it standing over night. Dilute for using with four 
or five times the quantity of water and apply with a syringe or force 
pump, taking care to distribute it also over the underside of the leaves. 
The application, like most other liquid applications to leaves for the 
prevention of insect injuries, should be made in the evening or early in 
the morning. It should first be applied early in the season before the 
injuries are very apparent, and as soon as the young larve, looking like 
little white specks, can be discovered upon the underside of the leaves. 
As often as may be needed, in order to check the attack, the showering 
with the infusion should be repeated. 


INFUSION OF ToBACccO FOR APHIDES ON HousE-PLANTS. 


A similar infusion to the above is recommended by Mr. John G. 
Barker, at a recent meeting of the Massachusetts State Horticultural 
Society, for killing the “green fly” (Aphis) that infests house-plants. 
It is made by filling a pail with stems and pouring on them all the water 
the pail will hold. This should stand for twenty-four hours and used 
in the proportion of half a pint toa pail of water [seemingly a very 








.* Riley: 6th Report Insects of Missouri, p. 50, and 5th do., p. 118. 
+Id.: 2d Report, p. 6; 8d Report, p. 29 (the species not named). 
t Pergande, in Pscyche, iii, 1882, p. 381. 

§ Id., ib. 

|| Walsh, in Proceed. Entomolog. Soc. Phila., iii, 1864, p. 611, 
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weak infusion]. The plants should be turned bottom up, placing the 
left hand over the top of the pot to prevent accident, and then plunging 
it in the infusion once or twice until the insects drop off. Some of the 
liquid should always be kept on hand and used on the first appearance 
of the aphis. After using, the plant must be rinsed in clean water of 
the same temperature as the room. A florist in Philadelphia kept his 
plants free from injury in this way without fumigating. 


KEROSENE OIL FOR SCALE-INSECTS ON HOoUSE-PLANTS. 


Mr. Barker had found the scale-insects so common on oleanders 
(probably Aspidiotus nerit and Lecanium hesperidum) and other thick- 
leaved plants, more difficult to be destroyed. These may be washed 
with whale-oil soap and water. A sponge dipped in a little sweet or 
kerosene oil, and wiped up the stem and under the leaves occasionally, 
will keep off the scale effectually. This had been applied to plants 
which had been neglected and became very dirty, using the kerosene so 
freely that there were misgivings of the result, but with only beneficial 
effects. 


SULPHUR FOR CABBAGE APHIS. 


A correspondent of the HYome Farm, states that after having con- 
tended for several years with cabbage-worms and lice, and using nearly 
all the various remedies proposed for them, he has at last succeeded 
in ridding his cabbages from attack, by ameans which he thinks is new, 
and which he hastens to give to the public. It is simply to sprinkle 
a little sulphur on the heads of the cabbage when the presence of the 
insect is noticed. He had applied it three times during the season and 
es The sulphur caused) the 
leaves to curl slightly and to discolor a little, where it was distributed 
the thickest, but it did not check the growth nor otherwise injure the 
plants. 


“ deliverance came every time, at once. 


GRAFE BAGGING TO PROTECT FROM INSECT ATTACK. 


The utility of bagging grapes, is a question not yet settled by grape- 
growers. Perhaps no general rule can be established, under the greatly 
varying conditions of soil, culture and exposure of different localities. 
If the fruit is liable to insect injury, it offers a means of entire protec- 
tion, at a cost, it is believed, more than repaid, by the attendant benefits 
of protection from rot,-finer color, richer bloom, larger size, etc. , 

The principal insect attacks which it would prevent are the fol- 
lowing named: The grape-seed midge, /sosoma vitis Saunders — a small 
hymenopterous insect which lays its eggs upon the grape during the 
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month of July, the larva from which burrows into the fruit to feed upon 
the seed, and causes the grape to shriveland dry. The grape-berry moth, 
Eudemis botrana (Schiff.), which deposits its eggs in June, the larvee 
from which destroy the grapes in July by feeding within them and bind- 
ing them together with patches of their webs and excrementa. The grape 
curculio, Craponius inagualis (Say) —a small snout-beetle which punc- 
tures the fruit for the deposit of its eggs, causing its premature ripen- 
ing and dropping to the ground. Several species of the larger Hymen- 
optera, as the honey-bee, wasps and hornets, feed upon the ripening 
fruit. 

The method of bagging, and the cost of the bags is told by a corre- 
spondent of the New York 7Z7r7bune: 

Our practice has been to bag very early after the blossom falls, which 
protects the fruit from all destroying depredators and influences, one 
only excepted, which is cracking when rain-storms last several days or 
a week; but such storms seldom occur when grapes are ripening. The 
bag is torn down just far enough on either side to lap the two ends over 
the branch above the cluster and a pin put through on the under side 
of the limb at each corner, being careful to draw the bag over the torn 
ends to exclude water. The lowest corner should be pierced with 
the small blade of a pocket-knife for drainage. ‘This is better than 
a round hole made with an awl, as it closes and excludes the spores 
of fungi and small insects. We order two-pound bags for two-thirds of 
the number needed, for single clusters; for the other third, four-pound 
bags to be used over two clusters occurring together. They can be 
ordered from any paper warehouse as cheaply as from the factory. 
Two-pound Manilla bags cost $1.80 per 1,000; two-pound imitation 
Manilla bags, 1.50 per 1,000; and ro to 15 per cent advance on each of 
the larger sizes. By counting the clusters intended to be bagged on an 
average vine, the approximate number needed can be readily ascer- 
tained. 


A BotrLe TRAP FOR VARIOUS GARDEN INSECTS. 


Charles Downing mentions the following as an effectual trap for all 
sorts of garden insects. Fill wide-mouthed bottles half full of a mix- 
ture of water, vinegar and molasses, and suspend them among the trees. 
In a short time they will be full of insects, and must then be emptied 
and the liquid renewed. An acquaintance of his captured in this way, 
more than three bushels of insects in his garden in a season, and pre- 
served it almost entirely free from their ravages.—J. W. Manning, in 
Trans. Mass. Horticultural Soc. for 1883, p- 14. 


POULTRY IN ORCHARDS. 


The presence of large numbers of chickens, turkeys and ducks in 


orchards and vineyards seems to be the most effectual means yet dis- 
5 
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covered for combating the number of insect pests which are taxing the 
ingenuity and perseverance of orchardists and vineyardists. While these 
fowls will not undoubtedly keep vines and trees entirely free from pests, 
they render a vast amount of assistance in that direction. They are 
proving especially valuable in case of invasion of grasshoppers. Indeed, 
where this pest has not appeared in overwhelming numbers, fowls are 
the most effective remedy yet discovered for their destruction. Thousands 
of dollars have been saved to the fruit and vine-growers of this county 
the present season by the keeping of fowls in their orchards and vine- 
* * *  * Ducks have not been used here much for this pur- 
pose, but are said to do very satisfactory work. They have the most 
insatiable appetites for grasshoppers of any of the domestic fowls. The 
raising of ducks in itself is very profitable. Fruit culture and poultry 
raising seem destined to become inseparable industries in this country. 
(Pacific Rural Press.) 


yards. 


INSECTICIDAL PROPERTIES OF SOME OF THE COMPOSITZ. 


Prof. F. G. Sanborn has written me as follows: 

“T will here call your attention to the fact that several other of the 
Composite besides those that you have mentioned, notably, Lewcanthe- 
mum vulgare (the ox-eye daisy) and Waruta cotula (the common May- 
weed) have proved very useful insecticides and were continually recom- 
mended by me when acting entomologist to the Massachusetts State 
Board of Agriculture from 1858 to 1869, inclusive. They have been 
used in powder, also in tea made from the flowers’ without pulverizing, 
and with excellent effect. A strong tea made from the grocer’s ‘ Cayenne 
pepper’ has been applied to plants infested with mandibulate insects 
[furnished with mandibles for biting], with good results, and has also 
been used as a protection from carpet eating insects.” 


A New INSTRUMENT FOR USE AGAINST ROOT-INSECTS. 


An instrument has lately been devised by Dr. W.S. Barnard by which 
those insecticides which are dangerous to plants, such as kerosene, cyan- 
ide of potassium [KCN], and bisulphide of carbon [CS,], might be used 
with safety to the plants and the destruction of the insects in the ground. 
These substances have usually been applied on or just beneath the sur- 
face of the ground, either among or above the roots, but killing them 
when used in strength when coming in contact with them. When ap- 
plied in volatile form they are less injurious. |The instrument for con- 
veying the insecticide beneath the roots, called a “nether-inserter,” 
consists of a tube fitting closely around a solid shaft somewhat longer 
than the tube and pointed at its lower end, the tube being 15 mm. in 
diameter [0.6 inch] and the shaft 12 mm. [0.48 inch]. The upper end 
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of the tube expands like a bowl. The upper portion of the shaft is 
weighted with a heavy ball, so disposed that the shaft can be grasped 
above the ball. By partly withdrawing the shaft from the tube and 
then returning it with force as the lower end of the tube rests on the 
ground, both can be driven into the ground to any required depth. The 
shaft is then wholly withdrawn, and the insecticide poured into the tube, 
thus placing it beneath the roots without coming in contact with them, 
if the instrument has been properly inserted. The tube is then with- 
drawn, and the hole made by it filled with earth. The insecticide, being 
volatile, rises through the ground and becomes diffused. With this 
method of application it is believed that kerosene is superior to naptha- 
line. (Psyche, for January—February, 1884, iv. p. 134.) 

In a communication by Dr. Barnard to Psyche for March, 1884, it is 
stated that experiments made with the nether-inserter in applying pe- 
troleum for destroying phylloxera on vines near Washington have given 
“perfect satisfaction.” “The nether-upward kerosene diffusion pro- 
cess is the only economically practical way in which the deep appli- 
cation of the undiluted forms of petroleum can be attempted with 
safety to the plant. By it the cheap, crude article and its lighter 
form, the naphthas, become most valuable agents against the pests. It 
applies likewise as a treatment against all other root-insects or subter- 
ranean pests, as, for example, the American blight aphid [ Schzzoneura 
lanigera|, the hop-root Gortyna [ Gorfyna tmmanis|, root maggots of the 
cabbage, etc. [ Anthomyiide], the strawberry root beetles, cicadas, cut- 
worms, white-grubs, wire-worms, nests of ants, etc. Thus it is seen to 
have a general application to a wide range of cases heretofore not sat- 
isfactorily treated.”’ 

Dr. Barnard claims also that the nether-inserter may also be effici- 
ently used with many other insecticides, of which are the following: “Rhi- 
golene, gasolene, naphtha, benzine, kerosene, crude petroleum, oil of tar, 
tar water, naphthaline, pyroligneous acid, soot, creosote, carbolic acid, 
cresylic acid, sulphurous acid, sulphocyanide of potassium, bisulphide 
of carbon, cyanide of potassium, pyrethrum preparations, lye solutions, 
tobacco decoction, chips and snuff water, gas water,’’ and it may also be 
used for the application of liquid fertilizers, vapors, gases or fumes. 
In short it is available with any upward-acting insecticide against any 
underground enemies. 


NAPHTHALINE AS AN INSECTICIDE. 
From a paper read by Prof. C. V. Riley before the Biological Society 
of Washington, on December 14, 1883, it appears that naphthaline, 
[C1. Hs] was first made in 1808, Its use as a substitute for camphor 


36 “SECOND REPORT OF THE STATE ENTOMOLOGIST. 


for killing museum pests, was suggested in 1840. Placed in insect boxes, 
it kills acari and psoci, but not other museum pests. Experiments 
were made with it against PAylloxera vitifolig in 1872. Fischer began 
experimenting with it in 1881. Itis a better insecticide and cheaper 
in its crude form than when pure, but is more injurious to plants in that 
form. It has been applied to grapevines by pouring a kilogram | 2.20 
pounds] of it in a trench from 15 to 20 cm. [6 to 8 inches] deep near 
the stock of the vine and then filling the trench with earth. 

At a subsequent meeting (28th of December), Dr. T. Taylor stated 
that rats, mice, crickets and locusts were driven away by the use of 
naphthaline. Earth worms were driven out of the ground and killed by 
placing it in the bottom of a flower-pot where they occurred. Insects 
infesting seeds were killed by placing it in jars with the seeds, without 
injury to the seeds. Moistening increases the efficacy of naphthaline 
(Psyche, for January—February, 1884, iv, pp. 133-134). 


KEROSENE OIL EMULSIONS. 


In the preceding report of the Entomologist, reference was made 
(page 44) to an emulsion of kerosene and milk, but no directions were 
given for making it. The omission is here supplied. The method 
recommended by Mr. H. G. Hubbard, a special agent of the U. S. De- 
partment of Agriculture, seems to be the best presented. It is as fol- 
lows: 

_ Take of refined kerosene two parts, fresh, or preferably sour 
cow’s milk, one part (percentage of oil 663). Mix in a pail or tub, by 
continuous pumping with a force-pump back into the same _ vessel 
through the flexible hose and spray nozzle. After passing once or twice 
through the pump the liquids unite and form a creamy emulsion, in 
which finely divided particles of oil can be plainly detected. Continue 
the pumping until the liquid curdles into a white and glistening butter, 
perfectly homogeneous in texture and stable. The time required for 
producing the butter varies with the temperature. At 60 Fahr. it will 
be from one-half to three-quarters of an hour; at 75°, fifteen minutes; 
and the process may be still more facilitated by heating the milk up to, 
but not past, the boiling point. 

Upon standing for a day or two the milk (if sweet, has been used) 
will curdle, but as it simply thickens and hardens without separating 
from the oil, it needs only to be stirred, not churned again, to bring it 
back to its former smoothness. If sour milk is used no fermentation en- 
sues, and if not exposed to the air, the butter can be kept unchanged 
for any length of time. 

When needed for use the butter will mix readily with any proportion 


————— 
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of water, if first thinned with a small quantity of the liquid. In using 
the emulsion for killing scale-insects (perhaps the most difficult of in- 
sects to be destroyed by it), the kerosene butter should be diluted with 
water from twelve to sixteen times, or one pint of butter to one gallon 
and a half of water. Dilute only as needed for immediate use. (Le- 
port of the Commissioner of Agriculture for the Years 1881, 1882, pp. 
113-114.) 

A soap emulsion.—Dr. J. C. Neal, also a special agent of the U. S. 
Department of Agriculture—as the result of his experiments with 
various emulsions of kerosene oil, recommends very highly the following: 

Four pounds of rosin soap—common bar or yellow soap, dissolved 
in one gallon of water, with heat. Add gradually one gallon of kerosene 
with constant agitation. A gelatinous compound is formed which is 
very stable. 

A gallon of this emulsion, containing fifty per cent of kerosene, costs 
twenty-six cents. 

Reducing the above by the addition of forty-nine gallons of water, 
gives one per cent of kerosene, costing a little more than half a cent 
per gallon. 

This reduced emulsion is of a milky color and is quite permanent. 
Dr. Neal was satisfied that with it, thoroughly applied, a// the cotton- 
worms reached by it, were killed without injury to the plants. (Bulletin 
No. 1. U.S. Dept. Agricul— Division of Entomology, 1883, pp. 32, 42.) 

Later, Mr. H. G. Hubbard reports that further experiments made by 
him with kerosene emulsions prove that various soaps can be readily 
made to combine with the oil, and that the soap and kerosene emulsions 
are as effective as those formed with milk. The use of soap materially 
reduces the cost, except where milk is abundant and cheap. 

Common bar soap, soft soap and whale oil soap have been tried and 
found to be almost equally good. The following formula is one which 
has proved in practice useful where a moderate quantity of emulsion is 
required: 

HARE SSS AOR GOS BE Oe ase se eista sie a. e's 2. CANONS ——O7 Per Cen 


Common soap or whale oil soap ........ foese pounds 
BV ALE as iogitte att oes! shh; < Se Sh A We atria lielisveraisiele LP allony $3:Pen ech 


Heat the solution of soap and add it boiling hot to the kerosene. 
Churn the mixture by means of force-pump and spray nozzle for five or 
ten minutes. The emulsion, if perfect, forms a cream, which thickens 
on cooling, and should adhere without oiliness to the surface of glass. 
Dilute before using, one part of the emulsion with nine parts of cold 
water. 

The above formula gives three gallons of the emulsion, and makes, 
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when diluted, thirty gallons of wash. [Report of the Entomologist : in 
Report of the Commissioner of Agriculture for 1883, p. 152.]| 

The cost of the above wash, with kerosene oil at 12 cents the gallon, 
and yellow soap at 6 cents the pound, would be less than one cent per 
gallon. 

The Shearer soap emulsion.—In a recent report, Miss Ormerod, Con- 
sulting Entomologist of the Royal Agricultural Society of England, 
presents the following recipe “for a simple and effective method of 
making a mineral oil solution,” which was devised by Mr. Alex. Shearer, 
“ 4 clever chemist as well as an able and intelligent gardener,”’ and which, 
after experimenting with the emulsions as prepared in this country and 
elsewhere, she pronounces the best that she had met with. It has now 
been tried for several years, and found both safe and serviceable. 


To eight parts of soft water add one part of black (soft) soap, and 
boil briskly for a few minutes until the soap is thoroughly dissolved. 
While boiling add paraffin [kerosene] or any other similar oil, and boil 
for a minute or two longer when the whole will be thoroughly amalga- 
mated, and, if bottled and securely corked while warm, it will remain so 
and be fit for use at any time when required. For field use, the imme- 
diate application would save all need of storing. The strength of the 
solution depends on the amount of mineral oil in it, and it can be easily 
reduced to the proper power by mixing it with soft water as it is wanted 
for use. 


The following notes are also given of the method found the most con- 
venient for mixing the application. 

Eight parts of water and one part of soft soap thoroughly amalgamated 
forms the lye which /akes mineral oil, and thoroughly mixes with what- 
ever proportion of the oil be added. As heat aids much in quickly pro- 
ducing thorough amalgamation of the ingredients, boil the soap and 
water together, and when ready, turn it into ordinary wine bottles (cost- 
ing little or nothing) which have been placed in boiling water. About 
half fill the bottles, turn two gills of the oil in each bottle, then fill up 
with the boiling lye, cork at once, and store away for use. 

When required for use, a bottle of the mixture is poured into a four- 
gallon watering pot which is filled up with soft water, and is ready for 
use, at a strength of one wine-glass of oil (half a gill) to one gallon of 
water [one part of oil to 64 of water— about 14 per cent of oil]. 

Half a gill of oil to a gallon of water is strong enough to kill Aphides 
and such soft insects; one gill for “ thrips’’ [the small leaf-hoppers of 
the grapevine probably], and a gill and a half for scale-insects. 

By bottling the mixture as above, no mistake need be made in using 
it of the proper strength. 
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MISCELLANEOUS NOTES. 


PARASITE OF PYRAMEIS ATALANTA, 


A small parasite upon this butterfly, received from Mr. W. H. Ed- 
wards, of Coalburgh, Virginia, was identified by me as M/crogaster cart- 
nata Packard, described in the Proceedings Boston Soc. Nat. Hist., xxi, 
1880, p. 25-6. Upon submitting it to Prof. Riley, it was compared with 
the type of JZ. carinaéa in his possession and found to be identical. It 
should, however, he stated, be regarded as a variety of his A/icrogaster 
gelechie (First Missouri Report, 1869, p. 178) obtained by him from the 
gall-making caterpillar of the solidago gall-moth, Gelechia gallesolida- 
ginis, from which “it differs only in the black anterior and intermediate 
coxee and trochanters, and darker tarsi and tips of tibia—all variable 
characters within the same species.” 

The P. Atalanta parasite would therefore be —conforming to a later 
generic arrangement,— Apanteles gelechie Riley. 

Prof. Packard has also described (/oc. cct. p. 27) asecond parasite from 
the same butterfly, as Wicrogaster Atalanta. 


A DISEASED Broop or AcTIAs LUNA. 


One hundred and seven eggs were deposited by a female brought 
to me, on June 27-8. They hatched July 9th, and all molted for the 
first time on July 15th. Five examples, just commencing to molt — the 
head withdrawn from the head-case — were placed in alcohol. 

The 2d molt commenced on the 18th, with 5 individuals; on the roth 
1g molted, of which 4 were put in alcohol and 2 died; on the 2oth 37 
molted, and 1 died; on the 21st 7 molted and 2 died; on the 22d 2 
molted and 2 died. Seventy passed their molt and seven died. 

The 3d molting commenced July 23 — 3 individuals; on the 24th, 12; 
on the 25th, 24, and 7 had died. 

After this time, the remainder were so diseased and died in such 
numbers, that no further record was kept. They were supplied fre- 
quently with fresh hickory leaves for food, but without avail. Several 
passed the 4th (the final molt), but died one after another —the last 
when apparently about three-fourths grown. 

The indications of approaching death would be, eating sparingly, as- 
suming a duller shade of green, and changing toa brownish color. They 
would be found dead the following day, black, perhaps hanging limp 
from a leaf or stem, and drawn out in length, the entire contents of 
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their body semi-fluid, so that it was difficult to remove some of the ex- 
amples without breaking them and discharging the black fluid. 

The disease was probably identical with that which had frequently 
been observed by me in attempting to rear larve of other species of 
Lepidoptera in confinement, and by other entomologists, and with that 
which was studied by Professor Forbes, in 1883, when a very large per- 
centage of the caterpillars throughout the northern and eastern portions 
of Illinois were killed. It was found by him to be a contagious disease, 
resulting from the presence within the larvae of innumerable bacteria, 
probably Micrococcus bombycis, and in no ways distinguishable from the 
flachéri, which was investigated by Pasteur with such brilliant results at 
the time when, asa silk-worm disease, it was inflicting an annual loss of 
hundreds of millions of dollars annually upon the silk industry of Eu- 
rope. See Prof. Forbes’ address “ On a Contagious Disease of Cater- 
pillars,” delivered before the State Horticultural Society of Illinois, in 
December of 1883. 

The same disease has also been noticed by me, as destroying Perts 
rape \arve in cabbage fields in the vicinity of Albany. 


HETEROPACHA RILEYANA //arvey. 


Mr. G. R. Pilate, of Dayton, Ohio, sent under date of July 22d, some 
small larve of this species and also some eggs, found by him a few days 
previous. Not being able to rear them, in subsequently communicating 
with him, I learned that he had found no difficulty in breeding the spe- 
cies by the following method: “TI use large glass candy-jars, eighteen in- 
ches high by eight wide, for my larve, putting in them about an inch 
and a half of white sand, slightly moistened, for if too wet it will kill 
the larvee. For those that bury, I use three inches of sand. Upon the 
sand a piece of paper is placed to hold the excrement_and permit of its 
easy removal when fresh food is supplied. Always give them Honey- 
locust to eat (Gleditschia triacanthos) and not the black locust.” 

Later, additional eggs were sent which had been laid the 8th of Au- 
gust, with the statement that “ when first laid they are pure white, with 
the exception of the three spots on the top and sides.” 


HemiILteuca Mata (Drury). 

Mr. Pilate informs me that from about three hundred (eggs?) of this 
species, found on basket-willow (Sa/ix viminalis), he had obtained about 
one hundred pupe. The species appears to be an easy one to rear in 
confinement, for in colonies reared by me from the egg-belts, nearly all 
attained their perfect stage. Larve collected at somewhat an advanced 
age upon their food-plants are quite liable to have been parasitized, for 
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of a cluster of thirty found by me after their second molt, about one- 
third were subsequently destroyed by ichneumons, which proved to be 
Limneria fugitiva (Say) and an undetermined species of Mtcrogaster. 
For details of this parasitism, see my “ Biography of Hemileuca Maia ”’ 
in the Twenty-third Report on the N. Y. State Cabinet of Natural His- 
tory. 1872, pp- 146, 147, or Entomological Contributions [No.1], pp. 14, 15+ 


THe Hop Grup— GortyNa IMMANIS (Guvev.). 


ce 


In my First Report, the reference to the “ grub” attacking the root 
of the hop-vine (page 61), has been interpreted by an English writer as 
referring to the “‘ white-grub,” Zachnosterna fusca Frohl. —a very nat- 
ural interpretation, from the well-known habits of that destructive spe- 
cies as a root-devourer, taken in connection with the customary limita- 
tion by our more careful writers of the term “‘ grub” to a coleopterous 
larva, and often to the conspicuous and well-characterized larva of the 
Scarabeide. 

The “hop-grub ” was long supposed to be the larva of a beetle allied 
to the “ white-grub,” if not that identical species. Even so late as May 
of 1882, a paper was published in the Canadian Entomologist,* by Mr. 
Charles R. Dodge, of Washington, D. C., upon the “ Hop-vine Borer,” 
in which the feeding habits of the ‘‘larva” are correctly given, together 
with much valuable information of the injuries committed by it, and 
best method of dealing with it, but without presuming so much as to 
venture an opinion even as to the Order to which the insect might be- 
long. Our first knowledge of its true character was that obtained from 
Professor J. H. Comstock, who, at the Annual meeting of the Entomo- 
logical Society of Ontario, held at Montreal, during the meeting of the 
American Association for the Advancement of Science, in August of 
1882, exhibited to those in attendance several examples of the insect 
which he had succeeded in rearing from the ““hop-grub.’’ It was a large 
and conspicuous moth, evidently belonging to the genus Gortyna, and 
presumably referable to the Gortyna tmmanis of Guenée. 

We have no knowledge of any publication by Professor Comstock of 
his study of this insect. It has subsequently been carefully studied by 
Mr. John B. Smith, of Brooklyn, L. I., under the direction of the En- 
tomological Division of the U. S. Department of Agriculture, who has 
given its life-history, together with remedies for its ravages, in Budletin 
No. 4, Division of Entomology, 1884, pp. 34-39, figs. 2-4. The follow- 
ing is a summary of its history: 


The egg, yellow-green, round, and of the size of a pin-head, is depos- 











* Canadian Entomologist, 1882, xiv, pp. 93-96. 
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ited upon the hop-vine as it begins to climb. It hatches in a few days 
and the slender, black-spotted, greenish larva produced, burrows into 
the vine just below the tip, soon causing the vine to cease climbing, 
point downward, and almost to stop growing. When the larva has 
attained a length of about half an inch, it emerges from the tip, drops 
to the ground, and enters the stem at the surface of the vine, where it 
feeds upward for a time. When it has grown to about.an inch in length, 
it changes its direction and burrows downward to the base of the vine, 
at its junction with the old stock, and, eating its way out, completes its 
growth as a subterranean worker. The journey from the stem to the 
ground is made in the beginning of June, and before the 2oth of the 
month. Here it eats a small hole into the side of the stem just below 
the surface and immediately above the old root. The hole is gradually 
enlarged until the vine is barely attached to the root, or, as sometimes, 
entirely severed from it. 

By the middle or the 2oth of July, the larva (two inches in length) 
has matured, when it transforms to the pupa state in a rude cell, close 
to the roots of the plant. 

Mr. Smith states that the insect hibernates as a pupa, although “a few 
specimens of the moth appear in the autumn, but the majority appear in 
the spring, from the beginning to the end of May or later, according to 
the season. Whether the former hibernate or whether they perish, I 
have not been able to ascertain, though the latter seems the more 
likely.” 

My own observations, and such records of the moth as are accessible 
to me, indicate its late summer appearance only, and consequently, by 
inference, hibernation in that stage. My collections of it have been 
made only between August 25th and September 6th; and the examples 
in the collection of Mr. W. W. Hill, of Albany, bear the date of 
August 15 and 26. It is recorded as having been taken by Mr. O. S. 
Westcott, at Maywood, IIl., on August 26, September 3, 4, 10, 11, 22, 23 
(Canadian Entomologist, viii, 1876, p. 15); by Mr. Roland Thaxter, at 
Newton, Mass., in August (Psyche, ii, 1877, p. 36); and by Mr. C. E. 
Worthington, at Chicago, Ill, also in August (Canadian Entomologist, 


xi, 1879, p. 69). The species does not appear in the published lists of: 


collections of Moctuide of Messrs. Norman (at St. Catharine’s and Orilla, 
Canada), Hill (in the Adirondack Region of New York), Devereaux 
(at Clyde in Western New York), Pilate (at Dayton, O.), and Prof. Snow 
(of Eastern Kansas), 


Tue “ ARMY-WoRM” IN WESTERN NEw York. 
An appearance of the army-worm, in the vicinity of Clyde, N. Y., 
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during the month of July, in 1883, was reported in several newspapers. 
Upon requesting of Mr. W. C. Devereaux that he would endeavor to 
ascertain what the insect was, as there was no probability of its being 
the true army-worm, Zeucania unipuncta Haworth, he replied: 


The worm, as you supposed, is not the Leucania unipuncta. Its feed- 
ing was done entirely on the foliage of swamp trees, taking a broad belt, 
and working on the very highest ones, consuming the entire foliage ex- 
cept the midribs. It showed a preference for ash and soft maple, 
although it fed on elms coming within its range. It has been said that 
it was a ““measuring-worm,”’ but no webs or tents were seen. 


Mr. Devereaux was prevented from visiting the locality where the in- 
sect occurred, and was therefore unable to give any information of its 
true character. 

The moth of the army-worm is a rather common insect in the State 
of New York, and is known to collectors as an annoying visitor in their 
“sugaring ”’ operations; but it is seldom that the larva presents itself in 
injurious numbers, so as to merit the appellation of the “ army-worm.” 
It seems, however, to have made a formidable demonstration, in August 
of 1882, in the neighborhood of Saratoga Springs. Examples of a black 
caterpillar (about one inch long, with two stripes the length of its body) 
which were represented as having destroyed twenty-five acres of meadow 
in the town of Saratoga Springs, were sent by Mr. F. D. Curtis, of 
Charlton, to the Department of Agriculture at Washington, for name. 
Answer was given, that “although badly shriveled and almost unrecog- 
nizable, they seem without doubt to be the genuine army-worm ” ( Bwd/e- 
tin No. 2 — Division of Entomology — U.S. Dept. of Agriculture, 1883, 
p. 28). 

As injuries from this insect have been recorded in but few portions of 
the State of New York, it is of interest to note in connection with the 
above statement that Saratoga county is among the few places where it 
is believed to have previously occurred. Dr. Fitch, in mentioning its 
appearance, as the b/ack worm, in Worcester, Mass., in May of 1817, 
adds, quoting from the A/bany Argus : 


This black worm is also destroying the vegetation in the northern 
towns of Rensselaer and eastern section of Saratoga. Many meadows 
and pastures have been rendered by their depredations as barren as a 
heath (6th-gth Reports Ins. NV. V., 1865, p. 116). 


The only other New York localities of its occurrence given by Dr. 
Fitch in his excellent account of this insect, doc. cit, pp. 113-126, are the 
following: 


Here in our own State, the worm has appeared in the vicinity of Buf- 
falo, and at several other points toward the western and southern line of 
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the State; and also in numerous places on Long Island. ‘The State 
Agricultural Society has received * * * specimens of the worms 
from the town of Dix, near the head of Seneca Lake, where they were 
discovered August 12th, and of cornstalks and grass as ate by them 
(zbid., p. 117). 


ANISOPTERYX VERNATA (feck). 


Messrs. L. & A. B. Rathbone, extensive fruit-growers, at Oakland, 
Genesee Co., N. Y., write as follows: 


“ From 1873 to 1878, the canker-worms made sad havoc in our large 
apple orchard of a thousand trees. After spending several hundreds 
of dollars in trying to destroy them, we sprayed them with London 
purple, and have never had to do it since.” 


The above appears to have been a local attack of the insect, and its 
arrest by the means described shows how easily it may be accomplished 
and its further spread prevented. While yet extremely local within our 
State and not of frequent occurrence, it is of the utmost importance to 
fruit-growers that it be not permitted to increase and extend until it shall 
become established in our elms, as in New England, where, from the 
size of the trees, it will be almost beyond control. 


THE CARPET-FLY. 


From Mr. C. A. Richardson, of Canandaigua, N. Y., were received 
under date of Jan. 5, 1883, specimens of “a very destructive moth found 
in large numbers under a carpet.’’ They were the vacated cases of 
Tinea pellionella Linn. —the only case-bearing ‘Tineid feeding on 
woolen fabrics that occurs in the United States. In the same box were 
contained several long, slender, white, worm-like forms, which were in 
all probability the larve of the carpet-fly, Scenopinus fenestralis (Linn.), 
subsequently re-described as Scenopinus pallipes by Say. Under the latter 
name it has been described and figured in the Guzde fo the Study of 
Insects, 1869, p- 401, f. 322, in both the larvaand the imago stages. Dr. 
Packard gives the following account of it: 

The larva is found under carpets, and is remarkable for the double 
segmented appearance of all the abdominal segments, except the last 
one, so that the body, exclusive of the head, seems as if twenty-jointed 
instead of having but twelve joints. The head is conical, one-third 
longer than broad, and of a reddish-brown color, while the body is 
white. It is 0.65 of an inch in length. The larva is also said to live in 


rotten wood, and is too scarce to be destructive to carpets. The fly is 
black with a metallic hue and with pale feet. 


Mr. Richardson, in his communication, suggests that the larva may 
perhaps feed upon the larve and the pupz of the carpet moth, with 
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which he found it associated. The doubt that exists in regard to its 
food, shows the desirability of further study of the insect. 

Its identity with the European species has been shown by Dr. Loew, 
in Silliman’s Journal, N. S., vol. 37, p. 318. Mr. Glover, in his MS. 
Notes on the Diptera, presents figures of it, and remarks that the fly is 
“very common in windows in the spring.” 

The structural characters of this insect have made it impossible to 
give it proper classification. From the peculiarities that it shows it has 
been taken by Dr. Loew as the type of a separate family, viz., Scenopint- 
de. Of this family, its affinities are at present undetermined, but it is 
thought that it may be related to Bombylide (Diptera of North America, 
Pt. I, 1862, p. 28). Four United States species only have been included 
in the Scenopinide by Baron Osten Sacken, examples of which are con- 
tained in the Museum of Comparative Zodélogy, at Cambridge, Mass. 
(Catalogue of Diptera of North America, 1878, p. 97). 


THE EMASCULATING BOT-FLY. 


A larva taken from the scrotum of a striped squirrel, Zamias striatus, 
and agreeing in all particulars to the description given by Dr. Fitch 
of Cuterebra emasculator, in his Third Report (page 162 of Reports 
lii-v), was brought to me on the 13th of September, 1858, at Schoharie, 
N. Y. A second one had been left in the squirrel, an end of which 
could be seen, it was stated, through a small opening in the scrotum, 
made undoubtedly for the purpose of respiration. 

The example brought me was placed upon some ground mixed with 
sand to give it less compactness, and although seemingly quite weak 
from having been kept for two days wrapped in paper, it buried itself 
out of sight in the course of two hours. 

Two days-later the squirrel was found where it had been left, with 
the grub within it and alive, lying opposite to the place from which 
the other had been taken, and with the tip of its body showing through 
the opening. Upon enlarging the opening with the point of a knife 
and pressing slightly, the larva slowly emerged. It was of asmaller size 
than the first, being but about three-fourths of an inch in length. The 
testicle in which it was located, had been entirely consumed. It was 
given some loose ground in which it buried, but reappeared upon the 
surface two or three times before its final burial. 

Both of the above were probably immature when obtained, for nei- 
ther of them developed the imago. 

An alcoholic specimen of the larva, also taken from the scrotum of a 
striped squirrel, is in the New York State collection. It measures 0.75 
inch long by 0.36 inch broad, and shows distinctly the peculiar granulated 
surface, the rounded ten segments, and circular mouth-parts. 
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For an interesting account of this insect — one of our twenty-three 
known species of G:strzd@, see the report of Dr. Fitch above cited, pages 
160-167. An account of the occurrence of the larvee (three individuals) 
of an allied species, Cuterebra buccata (Fabr.), within the body of a 
striped squirrel, in the region of the kidneys, is given in the American 
Lutomologist, 1, 1869, p. 116-17, by Mr. S. S. Rathvon. ‘The opinion is 
expressed by the editors that the larvae may have emasculated the 
squirrel before their transferral to another portion of the body for food. 


BEET-LEAF MINING ANTHOMYIIDA, 


W.S. Miller, M. D., of South Britain, Conn., writes under date of 
June 9, 1884, that he is informed by an observing farmer that his beet- 
leaves had been infested by these larvee for the last six or eight years 
[noticed first in New York in 1881], and that they had prevailed to an 
extent to cause the gardener much trouble. They were just commenc- 
ing for the present year. A similar larva had been found by Dr. Mille 
in the leaves of the spinach. 


ATTAGENUS MEGATOMA (Fadéy.). 


Examples of this beetle, one of the destructive family of Dermestide, 
have frequently been sent to me, as having been captured under and 
about carpets, with request for information of its character and habits. 

Appearance. —It is an inconspicuous, small, black, shining beetle, 
about one-eighth of an inch long, twice as long as broad, quite regu- 
larly oval in outline, its small head bent downward and but partially 
seen from above. Its antennz terminate in a large ovate club. The 
short legs and the body beneath are brown. 

The larva, etc. — Although the beetle is a destructive household pest, 
yet it is without a common name. It has but lately come into notice, 
and its habits are not fully known. Associated as it is, in our houses, 
with the carpet-beetle, Anthrenus scrophularia (Fabr.), there is good rea- 
son to believe that the two are co-workers in mischief. Its larva is long 
and slender in comparison with that of the carpet-beetle, being about 
three-tenths of an inch in length. It is clothed with short brown hairs 
somewhat appressed to the surface, and terminates in a long pencil of 
hairs. This brief description is from memory as no example of it is at 
hand at the present writing. 

Eats carpets. — The larva has been taken by me from beneath car- 
pets and fed in confinement upon pieces of carpet, until it had com- 
pleted its moltings and transformations and appeared as the perfect 
beetle. The insect appears to be on the increase, for not only have 
numerous examples occurred in my own residence during the month of 
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June, but it is being frequently sent to me by correspondents from 
widely-separated localities. 

The beetle a pollen feeder. — Like the carpet-beetle, the perfect insects 
find at least a portion of their food in the pollen of flowers, as I have 
captured them in large numbers in Washington park, Albany, on the 
flowers of species of Sfzre@a, associated with the Anthrenus. The beetle, 
after it has done all the harm that it can in providing for a continua- 
tion of the injuries of its larve, by depositing its eggs upon our carpets 
or other woolens, then displays a desire to gratify its harmless ap- 
petite upon pollen. Seeking to leave our rooms in search of food, 
it flles to the windows, and if these be closed, numbers of them 
may be taken from the lower portions of the window casings and of the 
window sashes. During the month of June, frequent examinations of 
the borders of the carpets along the sides of the rooms in which they 
are known to occur should be made for these little beetles, which, when 
found, may, with much satisfaction, be crushed by the finger nail. Those 
found upon the windows should also be killed, as they may possibly 
not have made deposit of their entire quota of eggs. 

Infests hatr-cloth furniture.— From examples of the beetle which 
have been brought to me by a lady in Albany, and from the statement 
made of the conditions under which they were found, it is quite prob- 
able that it breeds to quite an extent in hair-cloth furniture, as chairs, 
sofas, etc. One of its congenors, Attagenus pellio (Linn.), which re- 
ceived its specific name from its fondness for dried skins, and which 
occurs in the United States and over most of the civilized world, dis- 
plays quite a varied taste for food, for it is stated of it that it also 
eats cotton and linen fabrics, and is sometimes quite injurious to car- 
pets. A writer says ofit: “I have known it to select a particular stripe, 
especially one of red flannel in the domestic fabric known as rag car- 
pets, and follow it out into the middle of the room, gnawing it off at 
intervals.” 

Possibly eats cotton and linen fabrics. — The carpet-beetle, A. scrophu- 
larie, has been charged with injuring lace curtains trailing upon the 
carpets, but from all that we know of its habits, we are unwilling to ac- 
cept such statements unless they shall be verified; we believe that it 
only feeds upon woolen material. It is not at all improbable that we 
have the author of these reported injuries to cotton and linens in the 
Attagenus megatoma. If this suspicion is hereafter confirmed, and its 
range of food found to embrace hair, furs, cotton, linen and wool, then 
it is unquestionably a pest more to be dreaded in our homes than the 
rapacious and destructive carpet-beetle. 

Remedies. — Benzine or kerosene oil will kill the eggs, larva and pupa 


48 SECOND REPORT OF THE STATE ENTOMOLOGIST. 


of this insect whenever they are brought in contact with them. It 
should, therefore, be freely used in their haunts underneath base-boards 
and the floor-joinings adjacent. 

Preventives. — A material which promises to be a preventing of a 
repetition of the attack, if the insects be once destroyed, is the common 
roofing-paper prepared with gas-tar. It should be cut in strips of from 
eighteen inches to two feet in width, and placed underneath the border 
of the carpet. The odor that would penetrate heavy carpets should 
not be very disagreeable, and it certainly may be endured if it shall 
give us immunity from two or more serious carpet pests. Even thick 
paper or newspapers spread underneath carpets give a certain degree of 
protection, and none should be laid without such precaution. 


MACRODACTYLUS SUBSPINOSUS (//aér.). 


A correspondent, Mrs. Lucy G. Chrisman, writing from Warren Farm, 
Chrisman, Rockingham Co., Va., gives as the result of her observations 
upon this insect, the well-known rose-beetle, that its depredations in 
that region are limited to localities having a sandy soil. Where clay 
occurs, the insect is not to be found. Should this statement, which, 
from its detail and accompanying facts, is an interesting one, be con- 
firmed by observations throughout other sections where it abounds, it 
will prove to be an important portion of its life-history. It would enable 
us by devoting our clay soils, so far as it may be practicable, to the cul- 
ture of the crops that are known to be the favorite food of this pest, to 
do much toward a mitigation of its ravages. The following is the state- 
ment: 


Our county is a mixed sandy soil on the rivers, creeks and all the 
little streams, with clay land in many places between. Nowhere on the 
clay lands are the rose-bugs ever seen. I have a friend whose land lies 
on both sides of Cook’s creck, and his sons’ houses are quite near each 
other, but upon different sides of the stream; the one never sees a rose- 
bug; ‘the other is eaten up with them. A mile distant is the town of 
Bridgewater, on a piece of North river bottom-land. In 1882, I was 
there in the rose-bug season, and the creatures filled the air so as to 
make riding exceedingly disagreeable — at times looking almost like a 
brown cloud — extending down to the water’s edge, yet just across the 
river not one wastobe seen. We seemed to have left them at the bridge 
In crossing, 

A comparative exemption of a clayey district from the presence of 
this insect might naturally be expected from the difficulty that the 
female beetle would encounter in digging into the tough soil for the de- 
posit of its eggs. But that this explanation does not meet the condi- 
tions as above given by our correspondent, appears from the statement 
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that she gives, that “the beetles came to us from toward the mountains 
in swarms, and yet on one side of a little narrow creek there are none, 
while on the other [sandy] side, they are abundant; and the same in 
many places where no creek intervenes between the sand and the clay.” 
Their apparent dislike to clay land was so noticeable, that Mrs, Chris- 
man had thought of having some clay distributed over her rose-beds to 


see if it would not act as a repellant. 


INCREASE OF THE BEAN-WEEVIL. 

Mr. Joseph Barker, of Marathon, Cortland county, N Y., states that 
the bean-weevil, Bruchus obsoletus Say, is becoming quite troublesome in 
his vicinity. It infests field-beans (the small yellow bean), and it is 
thought that persons have been sickened by eating of the beans. Three 
miles from Marathon, at Killoway Station on the Syracuse and Bing- 
hamton Railroad, entire fields of beans are reported as having been 
destroyed by the insect. 

This insect was first noticed about twenty-five years ago in the New 
England States. It has since been of common occurrence in the State 
of New York, has frequently shown itself in Pennsylvania, and occa- 
sionally in localities in the Western States as far west as in Missouri. 

Although it is now known in various parts of the United States, it is 
as yet confined to certain localities. Every effort should therefore be 
made to prevent its general distribution. As some of the beetles do not 
emerge from the beans until spring, they are liable to be planted with 
the seed-beans, and the evil may thereby be continued and increased, 
If the beans intended for seed be tightly tied up in stout paper bags and 
be kept until the second year, there will then be no living beetles within 
them, and they will be equally valuable for seed. If, however, they have 
been badly perforated they should not be used for planting, as many of 
them would not gerrninate. 


OviIPosITION OF MONOHAMMUS CONFUSOR (X77réy). 


Dr. Packard has remarked of this beetle — the long-horned pine borer, 
that “it appears early in June and is to’ be found through the summer 
until early in September; and at any time in July and August, as well 
as the first week in September, it lays its eggs.” 

It was my fortune a number of years ago (in 1857) to have an excel- 
lent opportunity of observing the oviposition of this beetle. My record 
made at the time, differs in some particulars from that given by Dr. 
Packard — perhaps owing to the different conditions under which oyi- 
position was made: 
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September 9th. Numbers of MZonohammus titillator [M. confusor], 
were seen upon the trunks 

yl q & > of a few pine trees [ prob- 
a bably not exceeding ten 

inches in diameter] that 
had lately been felled upon 
the: ‘border (ef? the pie 
grove at the cemetery [at 
Schoharie, N. Y.]. It was 
apparently, just their sea- 
son for mating, for as many 
as tenor fifteen pairs could 
be counted upon a single 
trunk, at a time. Rarely 
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would a single female be 
found unattended, and the 
few such that were noticed, 
remained so but for a short 
time. If during the coup- 
ling of “a ‘pair’ animale 
chanced to discover them, 
a combat immediately en- 
sued between the two males 
which would be fiercely 
contested and usually end 
in the interlocked com- 
batants falling together to 
ree reg gene eg a UM enero IUNO SEE. 
Pat cei ew wisethan ating and the victor return- 
ing for his prize, he might have again to contest possession with another 
rival. Some of the females, while still held by the male, were engaged 
in gnawing holes in the bark into which to place their eggs. The 
beetle reversing her position, and thrusting the tip of her abdomen 
into the excavation, deposited her egg between the bark and the wood,* 
as shown by examples in my collection. ‘The egg is white, cylindrical, 
with rounded ends, of a length three times its breadth, and is invaria- 
bly placed longitudinally with the tree. 








* Upon raising pieces of the bark into which I had seen the eggs placed, the eggs usu- 
ally came away with them, lying exposed, with a large section (nearly one-half) of their 
longitudinal diameter showing above the (under) surface. Theeggs that Dr. Packard saw 
the beetle deposit in the fir were inserted within the bark, and the larve hatching from 
them, a week after oviposition ‘“‘had begun to descend slightly ¢xto the bark” (Ann. 
fiept. Dept. of Agriculture for 1884, p. 381). 

+ In the accompanying figure by Dr. Packard, the cuttings for the eggs are represented 
as made indifferently either perpendicularly, obliquely or horizontally. In this instance 
they were made in a living and standing fir tree; in my observations, in felled pine trees. 
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An egg having been placed in position, the pair, if not meanwhile 
disturbed, would again unite 77 copula, after which another cavity would 
be made and another egg deposited, as before. Query: are repeated 
coitions necessary to the fertilization of the eggs, and do they require to 
be separately fertilized ? 

Another note made by me July 23, 1868, records the same beetle in 
abundance at Schoharie, N. Y.; on the branches of some young pines 
— the sexes in coitu. 


OTIORHYNCHUS LIGNEUS INFESTING A DWELLING-HOUSE. 


This curculionid beetle was received from Dr. C. M. Coe, of Lycom- 
ing, Oswego county, N. Y., in June, 1884, for identification, with the 
statement that upon opening his house in the month of May, after it 
had been unoccupied for four years, it was found to be overrun with 
this insect. 

Upon communicating to Dr. Coe the name of the beetle, and ex- 
pressing my inability to account for its infesting his house in such num- 
bers as stated, since nearly all of its allied species are vegetable feeders, 
and asking for additional information of its occurrence, he kindly sent 
me the fellowing items : 

The beetles were first noticed upon opening the house in the month 
of April, when they were found in large numbers in every part of the 
house, both dead and living. The living ones continued to abound 
without apparent diminution in number until about the first of June, 
since which time they have been steadily disappearing. No measures 
were taken for destroying them beyond a daily sweeping of the 
rooms and burning such as were collected. At first, as many as two 
quarts, it was thought, could be gathered at a sweeping. At the date 
of the letter written (July 1oth) not one was seen where previously a 
hundred had been observed. Nothing had been left in the house at the 
time of its closing, upon which, so far as known, the beetles could have 
bred or fed, if attracted thither from out of doors. 

As the larvee of these species of Otiorhynchus so far as known live 
upon plants, and for the most part upon their roots, we have no explana- 
tion to offer for the remarkable abundance of this species in the in- 
stance above mentioned. Otiorhynchus sulcatus (Fabr.), a species intro- 
duced from Europe, has long been known to be injurious to many of the 
garden products in both its larval and perfect stages. As a larva, it is 
often quite destructive, in Europe, to the leaves of strawberries, but has 
not yet been known to attack them in the {United States. Mr. S. Hen- 
shaw reports this species as injurious to bulbs and house-plants. In 
Europe it injures leaves and roots of grapevines (Zt. Month. Mag., 
MUL os yx 
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Following the reception of the O. gneus from Dr. Coe, Prof. Cook of 
Lansing, Mich., informed me that the same species, long known as a 
common insect, had just been discovered as injurious to the strawberry. 

O. picipes has of late years been quite destructive to raspberries, in 
Europe, destroying in one instance, two acres of the plants, in Corn- 
wall. The weevil strips the leaves from the plants, destroys the tender 
shoots, and eats the bark from the canes (Amer. Entomol., iii, 1880, p. 
127). Dr. Packard has recorded (erroneously?) its occurrence in Mas- 
sachusetts. 

For attack of O. sulcatus and O. picipes upon the raspberry and Pri- 
mula see Miss Ormerod’s Report for 1879, pp. 6, 7; Report of 1880, p. 4, 
on vines. : 

O. tenebricosus, of Europe, feeds on the buds, young shoots, bark 
and leaves of the Apricot, Nectarine, Peach, and Plum. In the larval 
state it injures the roots of raspberries, gooseberries, strawberries and 
garden vegetables (A/7ss Ormerod’s Manual, p. 306). 


SPHENOPHORUS SCULPTILIS U/ler. 


In the notice of this insect in the First Ann. Report WV. Y. State 
Entomol., 1882, pp. 253-263, it is stated (p. 257) that it seems not to 
have been observed in the State of New York between the years 1861 
and 1867. The following item, from the Aural American of July 15, 
1866, appears in the Practical Entomologist, for November, 1866 (vol. 
li, p- 20), from a correspondent in Hannibal, N. Y.: 

Mr. Miner: — Knowing that you are interested in any thing connected 
with agricultural pursuits, I take the liberty of sending, for your inspec- 
tion, a few specimens of small beetles, taken out of three hills of corn. 
They burrow down in the hill, and attach themselves (head downward) 
to the young corn, about two inches below the surface of the ground, 
and insert: their proboscis into the corn plant, and suck the juice until 
the blade turns blue and dies. I find from one to five of them in each 
hill. One of my neighbors has lost eight acres of corn (old sheep pas- 
ture) by them. If you can suggest any thing to stop their ravages, you 
will confer a favor on several subscribers to the Rural American. 

The insects were not identified, the editor merely remarking that the 
“small beetles sent to us are an insect with which we are not acquainted.” 
Mr. Walsh in copying the article, regrets that the correspondent gave no 
other characteristic of the beetle except that it was “small,” and that the 
editor had not referred to him or some other entomologist for its name. 
It is very probable, from the habits given and the locality that the beetle 
was Sphenophorus sculptilis, which the following year was described as 
Sphenophorus zee, by Mr. Walsh, from examples received from Onon- 
daga county. Hannibal is in Oswego county, which borders Onon- 
daga county on the north. 
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In treating of the larval life of this insect in the Report above cited, 
I wrote as follows: 

I can see no reason for supposing that the larva of this species should 
so far depart from what is known of the habits of the family, as to feed 
upon decaying wood. Westwood says of the Curculionidae, “ these insects 
are entirely herbivorous, some feeding upon leaves, others upon seeds, 
and some upon the stems of vegetables.’’ Riley asserts (Z/%ird Mis- 
sourt Report, p. 10), of the members of the same family, “ with the ex- 
ception of an European species (Amthribus varius) whose larve were 
found by Ratzeburg to destroy bark-lice, they are all vegetarians, the 
larvee inhabiting either the roots, stems, leaves or fruits of plants, and 
the beetles feeding on the same.” 

Referring to the above paragraph, Mr. Warren Knaus, of Salina, 
Kansas, has sent me the following communication: 

“I see that you do not indorse the idea that any of the curculio 
larve are lignivorous. I have never observed the habits of Sphenopho- 
rus sculptilis, having only taken two or three specimens in this county, 
but for the past three seasons I have taken Wodlastonia quercicola (Bohe- 
man) from decaying cottonwood | Populus monilifera| logs and stumps, 
and have never taken them in any other locality. I have observed logs 
perforated in every direction, and have found small white larve at work 
in these logs, and from the same logs have taken the above-named per- 
fect beetle. I also find the beetle in the larval burrows, but have not 
observed their habits sufficiently to determine definitely whether these 
larvee are those of IV. guercicola. I trust, however, that next season I 
may be able to test the truth or falsity of my present belief founded on 
observations, that the larve of this genus are lignivorous.” 


DESTRUCTION OF SPRUCES AND Firs BY BARK-BORERS. 

Extensive destruction of the spruces (Adves nigra and A. alba) and firs 
(Abies balsamea) through the ravages of bark-boring beetles has for sev- 
eral years past been observed in Northern New York and New England, 

The attention of Prof. C. H. Peck, N. Y. State Botanist, had been 
called, in 1873, to the fact that in some parts of the Great Northern 
Wilderness of New York the spruce trees were rapidly dying, to the great 
pecuniary loss of the lumbermen and land-owners. In some tracts of 
considerable extent, nearly all the spruces were reported as having been 
killed, giving to the forest a prevailing brown hue as if a fire had run 
through them. None of these affected districts, however, came under 
the observation of the State Botanist at that time (27th Az. Rept. on the 
NV. Y. State Museum of Natural History, 1875, p. 75). 

The following year, Prof. Peck reports, that the dying of the spruces 
was not of recent origin, but that it had been known in Lewis county 
from ten to fifteen years previous, and in Rensselaer county, the same 
destruction had been observed as early as the year 1845. 
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A locality near Lake Pleasant, Hamilton county, where the spruces 
were rapidly dying, was visited by him. As the result of acareful inves- 
tigation made it was found that their death was owing to the countless 
winding galleries made by one of the bark-mining beetles, Wy/urgus 
[ Dendroctonus | rufipennis Kirby, between the bark and the wood. A 
part of each was eaten by the insect, consisting of the newly-formed and 
forming layers of wood and bark the most vital parts of the tree. Its 
operations were therefore equivalent to a girdling of the tree. In one 
instance, another of the bark-borers, of a much smaller size, Apate 
| Polygraphus| rufipennis Kirby, was found associated with /7, Ge AOS: 
in its destructive operations. 

The report embraces an interesting discussion of the above attack, in 
its character, localities of its occurrence, frequency with which the larger 
trees show the attack, its cessation in some localities without apparent 
cause, remedies for it, etc., for which the 28th Rept. of the NV. Y. State 
Museum of Natural History, 1879, pp» 32-38 may be consulted. 

In the 30th Report of the St. Museum of Natural Firstory, 1878, pp. 
23-25, Professor Peck has given additional observations on the spruce 
attack by Aylurgus rufipennts and presented details of the operations of 
the beetle in the construction of its burrows. 

In his following Report, Prof. Peck describes an attack upon the 
balsam fir, 4ézes balsamea, by another bark-boring beetle, observed by 
him at Summit, Schoharie county, N. Y., through which a number of 
trees had been killed and others were dying. The burrows were carried 
underneath the bark in a horizontal direction, so that three or four oc- 
curring at about the same height in the trunk would completely girdle 
the tree and destroy its life. The beetle proved to be a Zomucus of 
probably an undescribed species (31st Lepr. of the N. Y. State Museum 
of Natural History, 1879, pp 22, 23). 

Vhe following determination, contained in a letter received by me 
from. Dr. LeConte, in December of 1877, is believed to refer to the 
above insect: “ Zomicus, related somewhat to the European species, 
suturalis, curvidens and laricis — perhaps imported.” Dr. LeConte de- 


sired additional specimens “ 


of the male with the hairy head” to be 
sent to him, which probably for some reason, was not done. 

Dr. A. 8. Packard, in his Zzsects /njurious to Forest and Shade Trees, 
1881, pp. 219-227, has written of the destruction of spruces and firs in 
Northern New England in 1878-1881, and states, as the result of his 
observations and of reports made to him, that the destruction of the 
spruces was chiefly owing to three species of the cylindrical bark-boring 
Scolytide, viz., Pityophthorus puberulus, Xyloterus bivittatus, and Xyleborus 
celatus. These, aided by Monohammus confusor, were also found to have 
caused the death of large and healthy firs, a foot in diameter. 


- 
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In the Report of the Commissioner of Agriculture for the year 1884, 
Dr. Packard has presented a “Second Report on the Causes of the 
Destruction of the Evergreen and other Forest-trees in Northern New 
England and New York.” In the Adirondacks of New York, he had 
found many dead spruces and firs with their “ bark filled with species of 
Dendroctonus and Tomicus, or allied genera. Living, spruces with the 
leaves fresh and green, contained in their bark, in June, the larva and the 
beetle of Zy/urgops, running their burrows so as to girdle the trees. In 
Northern Maine the destruction of the spruces was still continuing, but 
was apparently abating. 

Remedies. — As remedies for the ravages of these bark-borers, Professor 
Packard has proposed: Stripping the dried bark from infested trees and 
burning it. Cutting down dead trees and disposing of them for fuel. 
Stumps remaining from trees recently cut, should be barked, and the 
bark burned. 

In the Harz forests in Germany, where one of these bark-borers, 
Bostrichus typographus, has occasioned such enormous losses, causing in 
the years 1780-1790, the death of two million of trees, other methods for 
arresting its continued attack have lately been resorted to, under the 
direction of the Forestry Commission. ‘They are thus stated: 


Experienced men are told off, to go through the forest and search for 
the trees attacked by the beetle, and fell and bark them to prevent the 
spreading of the insects. In most cases they are quite able to hold the 
insects in check. These generally attack trees loosened in the roots by 
wind, known after the beetle gets in by their foliage turning yellow. In 

spring, when they are worst, healthy living trees are felled at the southern 

margin of the forest in many spots, for the purpose of attracting the beetle. 
Such trees are often full of them three or four days after being felled. 
The trees attacked are barked, which destroys the larve if not too far 
advanced; if so, the bark is burned. To prevent any escaping while 
barking, a cloth is spread under the stem. 


The above method, it is believed, could be employed with great bene- 
fit for the prevention of our spruces and firs in infested districts. The 
attraction that newly-felled trees have for many of the bark and timber- 
boring beetles at the season of their oviposition has often been recorded 
in our entomological literature. Note has been made in a preceding 
page of the numbers of JZonohammus confusor that were drwan to some 
pine-trees for oviposition. 


DISTRIBUTION OF THE HARLEQUIN CABBAGE-BUG. 


In the rst Annual Report of the State Entomologist some specula- 
tions upon the probable future extension of the range of J/urgantia 
histrionica into New York, the Eastern States and the Dominion of 
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Canada, were indulged in, based upon its observation in Denver, north 
of the isothermal line of 40° Fahr. 

The following observations of it, by Mr. A. S. Fuller, of Ridgewood, 
N. J., kindly communicated to me, would.indicate a power of endurance 
of cold possessed by it, to a far greater degree than hitherto supposed: 

“T have seen it‘by the millions feeding on sunflowers in New Mexico, 
at an elevation of 9,ooo feet, where a temperature of 30° below zero in 
winter is not at all unusual.” 


DACTYLOPIUS LONGIFILIS Comstock. 


This Coccid was received July 8, 1882, from Mr. George B. Simpson. 
It occurred in Waterbury, Conn., on the prickly-pear cactus, where it 
was first observed the previous winter. Mr. S. states that the eggs 
seem to be placed, in preference, on the strips of cloth with which the 
plants are tied to the stakes. 

For the description and illustrative figures of this species, see Prof: 
Comstock’s Report in the Report of the Commissioner of Agriculture for 
thei year: 2880, 'p. 344, pl. 11, f. 12, and pl. 2a fe 7 


HELIOTHRIPS HEZEMORRHOIDALIS Louché. 


In my First Annual Report on the Insects of New York, in the list of 
Insect Depredators upon the Apple-tree, the above species was included 
upon the statement of its observation by Mr. Theodore Pergande, of the 
Entomological Division of the Department of Agriculture, as follows: 

“This year [1882], as late as November 14, after several quite cold 
days, I found for the first time /elothrips hemorrhoidalis Bouché, on 
apple leaves in the orchard of the U. S. Department of Agriculture, as 
lively and active as in hot-houses, where this species was only observed 
previously.” 

The special study which Mr. Pergande is giving to the Zhripzde, an 
interesting and but little known family of the Homoptera, renders valu- 
able the following note from him in relation to the above insect: 

“T wish to call your attention to the fact that Welothrips hemorrhoidalis 
is not strictly an insect which depredates on the apple, but which was 
only accidentally on the trees, having evidently wandered from the hot- 
house plants near by to the apple, and was not again seen on the trees © 
the last year. If the climate would be constantly warm, I have no doubt 
but that it would live and multiply on the apple as well as it does on a 
great variety of plants which are kept in hot-houses. I simply mentioned it 
to show how readily foreign species of insects may be introduced, if they 
find the climate and other conditions congenial to their propagation.” 


INJURIOUS LEPIDOPTEROUS INSECTS. 





Melittia cucurbite Harris. 
The Squash-vine Borer. 


(Ord. LeprpopTERA: Fam. ASGERIAD#.) 


ygeria cucurbite HARRIS: in New England Farmer for Aug. 22, 1828, vii, No. 5, 
p. 33; Amer. Journ. Sci.-Arts., xxxvi, 1834, p. 310-11; Treat. Ins. N. 
Eng., 1852, p. 252-3; Ins. Inj. Veg., 1862, p. 331, figs. 159, 160, pl. 5, 
f. 8; Entomolog. Corr., 1869, p. 284-5. 

Hygeria cucurbite. Rrney : 2d Rept. Ins. Mo., 1870, p. 64.— REED: in Rept. Ent. 
Soc. Ont. for 1871, p, 89-90, figs. 96-98.— THoMAS: 6th Rept. Ins. III. 
[1877], p. 41.— FRENCH : in 7th Rept. Ins. I11., 1878, p. 173.— MArTEN : 
in 10th Rept. Ins. Ill., 1881, p. 107 (larva).— SAuNDERs : Ins. Inj. Fruits, 
1883, p. 361-2, figs. 370-372. 

Melittia cucurbite PACKARD : Guide Stud. Ins., 1862, p. 279, f. 210; in Hayden’s 
9th Rept. U.S. Geolog.-Geograph. Sury. Terr., 1877, p. 769, f. 86.— Cook: 
in 13th Rept. St. Bd. Agricul. Mich., 1875, p. 116 (in Mich.).— Coneman: 
in Papilio, ii, 1882, p. 50 (larval hibernation):— Huust: in Bull. Brookl. 
Ent. Soc., vi, 1883, p. 10 (habits, etc.).—LINTNER : in Count. Gent., xlix 
1884, pp. 477, 487, 517. 

Melittia Ceto Grote : New Check-List N. A. Moths, 1882, p. 10. 


A correspondent of the Country Gentleman has sent to that journal 
the following communication, telling of the ineffectual efforts made by 
him and his neighbors in dealing with the squash-vine borer, and asking 
for information of the insect, and approved means of checking its de- 
structive attacks. Similar appeals and inquiries from several other 
localities have shown an urgent need of the information asked for, in 
view of a widespread extension of its injuries, while at tne same time 
assuming a more serious character than in the earlier years of our 
acquaintance with the insect : 


Eps. COUNTRY GENTLEMAN —I have read in various numbers of 
your paper statements of crops of Hubbard squashes and prices obtained 
for them. In behalf of a large number of your subscribers in the valley 
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of the Hudson, I ask the State Entomologist to give us the full history 
of an insect that stings the squash vines after they have commenced to 
run, and lays an egg in the puncture, which shortly develops into a 
maggot or grub, 1 1-4 to 1 1-2 inches long, that soon, if left alone, eats 
and bores the vine so as to destroy all its substance, and of course kills 
it. We would like its full history ; its scientific name; how and when 
it breeds; what changes it undergoes after the boring stage, in which 
they make such havoc in squash vines; what the perfect insect looks 
like, and above all, how we are to best meet it. Every one here has 
given up raising the Hubbard squash, and the insect has gone to laying 
its eggs in the pumpkin vines for want of something better. Every 
remedy tried has failed —even going over each vine daily and cutting 
out the parts where the insect lays its eggs. For the last crop I tried 
to raise, I spent nearly $roo in labor, going over the vines each day and 
cutting out the grubs. JI should not have grudged this if it had saved 
the crop, but it did not. I lost every vine, and did not have a single 
squash. 

We have never tried poison, as the borer is in the very center of the 
vine, and I do not see how the poison can reach it. It is possible that 
the State Entomologist can suggest something that would put an end to 
the pest. ‘To give some idea how bad it is, I would say that I have cut 
out one hundred and forty-two grubs from a single vine, though not at 
one time. I have lately thought of making a box six feet square, and 
covering it tightly with a mosquito netting, and using this to cover each 
hill. It will be costly, buf if effective I could stand it, for I do not like 
to have an insect get the best of me, and deprive me of so delicious a 
vegetable. I have seen complaints of these borers in your paper, and 
have seen it ascribed to a dozen different insects. ‘Therefore we look 
to the State Entomologist to give us the truth. Pe Viens 

OMSACIIE, IN iY). 


The insect of which inquiry is above made, is the one commonly known 
as the “ squash-vine borer.’’ It was described by Dr. Harris, from the 
moth, as Mgeria cucurbite. Later it has been transferred to the 
genus Melittia, and as M. cucurbit@ it has been frequently referred to 
by recent writers. In a check-list of North American moths, by A. R. 
Grote, published in 1882, it is regarded as identical with a species 
described by Westwood of England prior to Dr. Harris’ description, 
under the name of Cefo, but until its identity is more clearly shown, it 
may better retain its well-known and appropriate name of cucurbite. 
Fig. r represents the moth (a male) one-half larger than the natural 


size. 


Description of the Moth. 
The earliest description of the species is that of Dr. Harris, in the 
New England Farmer for August 22,1828, It is of the moth only, and 
is as follows : 


“Body tawny, with four or five black dorsal spots; anterior wings 
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olivaceous brown; posterior wings, except the margin and nervures, hya- 
line; tibiz and tarsi of the hind legs densely fringed with fulvous and 
. black hairs. Length of the body half an 
inch. The wings expand one inch and 
one-quarter.” Later (Silliman’s Am. 
Jour, Sci.-Arts, xxxvi, 1834, pp. 310-311) 
Dr. Harris gives the following somewhat 
fuller description : ‘The wings opaque, 
lustrous olive-brown; hind wings trans- 
parent, with the margin and fringe brown 
antenne greenish black; palpi pale yel- 
Bee. Meiers ceeme redid ones LOW, with alittle black tuftmear the top: 
FEUD EN IANS thorax olive; abdomen deep orange, with 
a transverse basal black band, anda longitudinal row of five or six black 
spots; tibiae and tarsi [shanks and feet] of the hind legs thickly fringed 
on the inside with black and on the outside with long orange-colored hairs; 
spurs covered with white hairs. Expands from thirteen to fifteen lines.” 





In Dr. Harris’ latest publication (Treatise on Insects Injurious. to 
Vegetation), only the more salient features of the moth are given. It is 
referred to, as “conspicuous for its orange-colored body spotted with 
black, and its hind legs fringed with long, orange-colored and black 
hairs. ‘The hind wings only are transparent, and the fore wings expand 
from one inch to one inch and a half.”” The colors as given above are 
subject to considerable variation. Mr. Hulst states: “The ordinary 
orange color is more marked in the female than in the male. One female 
had the body almost wholly black. In some specimens yellow takes the 
place of orange, and in one fresh male the abdomen was almost white, 
and the fringes of the legs, ordinarily orange, were very light yellow.” 


Description of the Larva. 

In none of the editions of the Harris report is the caterpillar which 
develops into the moth described—a strange omission, since it is in 
this stage that it is met with by the squash-grower hundreds of times 
more frequently than is the perfect insect —the popular remedy against 
the insect being the cutting out of the caterpillar from the vine. In Dr. 
Harris’ Entomological Correspondence, published in 1869 (pages 284-5), 
it is, however, described minutely, as follows : 


“ Aug. 15, 1841 — Fully grown larva. Somewhat depressed, fleshy; 
soft, tapering at each extremity ; segments ten in number, very distinct, 
the incisions being deep; the eleventh or last segment minute, and hardly 

: distinct from the tenth. Head retractile, small, brown, 
paler on the front, and with the usual \-like mark on 
it. First segment or collar, with two oblique brown 
vie orer, Mee eaussh- marks on the top, converging behind. A dark line, oc- 
OSEBINZ. casioned by the dorsal vessel seen through the trans- 


parent skin along the top of the back, from the fourth to the tenth rings 
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inclusive. True legs six, articulated, brown ; prolegs wanting, or re- 
placed by double rows of hooks in pairs beneath the sixth, seventh, 
eighth and ninth rings, and two single rows under the last rings. Spir- 
acles brown. <A few very short hairs on each ring, arising singly from 
little hard points or pit-like, warty substances. Length from one inch 
to one inch and a fourth.” 


This is followed with the statement that on ‘* August r7th, one of 
these formed its cocoon of fragments of squash-stalks tied together with 
a few silken threads.” It is preceded with the mention: “ Found sum- 
mer and winter near the roots of squash vines, and also 


in the roots ”’— probably referring to the cocoons. ‘The 





larva is shown in Fig, 4, and in Fig. 5, the cocoon con- 
ee Oke are taining its pupa. Those who have access to the edi- 
Pauash-wine borer, tion of Harris’ “ Insects Injurious to Vegetation,” con- 
taining colored plates (published in 1862), may find there (pl. V, fig. 8) 
a figure which will enable them readily to recognize the insect when it 
is seen, during the month of July, flying over the plants, and alighting, 
from time to time, to deposit an egg. To others it may be of service 
to state, in addition to the above description of the moth, that the insect 
belongs to the family of geriad@, sometimes known as “ clear-wings,” 
from the wings being without scales. In this species, however, only the 
hind wings are transparent, the front ones being opaque, and covered 
with scales, as in nearly all of the Lepidoptera. 


The Family of Ageriade. 


The geriade@ bear a marked resemblance to wasps and hornets, 
with their orange markings, narrow and _ usually transparent wings, and 
: their flight by day. Most of them have 
at the end of the body a tuft or brush of 
stiff hairs, which they can spread out, at 
pleasure, like a fan. The currant-stem 
borer (Zgeria tipuliformis) illustrated in 
Fig. 6, and the peach-tree borer (4. eai- 
/iosa) are perhaps the best known species 
of the group. Within a few years past 
the number of species of this interesting 
meio, 6 The Cutrant-stem pene nature. family of internal borers in plants; shrubs 
eet eaergede a naeoem Pe and trees, has been largely augmented, 
through the studies of Mr. Henry Edwards, of New York. The latest 
check-list gives one hundred and eleven North American species, ar- 
ranged in seventeen genera, while Dr. Harris’ Catalogue of North 
American Sphinges, published in 1834, named but twelve species. 
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Life-History and Habits. 


Our knowledge of the several stages of the life of this pest is quite in- 
complete, as we find when we attempt to indicate the best methods for 
preventing its injuries. 

In the New England States the parent moth, according to Dr. Harris, 
may be seen flying about the plants from the roth of July until the middle 
of August, attaching its eggs to the vines close to the roots. Its habits 
have been carefully observed by the Rey. Mr. Hulst of Brooklyn, N. Y., 
to whom we are indebted -for the following statement: “The moth 
appears on Long Island shortly after July 1st [and probably earlier. ] 
During the summer of 1882, I captured some thirty specimens about a 
small bed of summer squashes ‘in a neighbor’s garden. The moths fly 
‘during the day, being the most active during the hottest sunshine, and 
quiet in the early morning. I have seen only two pairs mated, and this 
was between 2 and 3 p.M. ‘The female lays her eggs morning and after- 
noon, mostly on the stalk of the plant just below the ground. She ex- 
tends her abdomen into the crack of the ground about the stem of the 
plant, and the most of the eggs that I have seen were from one-fourth 
to half an inch below the surface. Often, however, they were laid a foot 
above the grouna, and in a few instances were observed upon the peti- 
oles of the leaves.” 

The egg is oval and of a dullred color. The length of time required 
for its hatching is not known, but it is probably about a week. Upon 
hatching, the young larva at once burrows into the stem. It grows 
rapidly, and when about half-grown, its effects are visible in the wilting 
of the vines. Later, as the attack continues, and several larve unite 
in it, the vines die down to the root. This, in the latitude of New 
York, is usually in the month of August. 

About the first of September some of the larve have attained their 
full growth, when they escape from the vine and construct their cocoons 
a little below the surface of the ground in which to undergo their sub- 
sequent changes, first to the pupa and lastly to the imago or moth. It 
is possible that the larva does not always enter the ground for its final 
transformations. Dr. Harris distinctly states that the cocoon is formed 
in the ground of earth cemented by a gummy matter, but Dr. Packard 
records of the larva that “it lives in the vine (in New England) until 
the last of September, or early in October, when it either deserts the 
vine and spins a rude earthen cocoon near the roots, or, as is often the 
case, remains in the hollow it has made in the stalk, and then changes 
to a chrysalis.” 

Mr. Henry Stewart, of Hackensack, N. J., who has made a study of 
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the insect, says that he has never found the cocoons within the vines 
and that they do not pupate therein. 

In the Southern States the more advanced larve mature and form 
their cocoons as early as in the month of August. Of some examples 
received by me from Baltimore, Md., one of them spun itself up in a 
silken cocoon in an angle of the box in which it had been placed on 
the day of its reception, August 14., 

Until recently it has been supposed that the larva changed toa pupa 
shortly after it had made its cocoon, in accordance with what has been 
observed in the transformations of by far the larger portion of our 
insects. More careful observations seem to show that the larva, usually 
at least, continues in its caterpiller state throughout the winter. Mr. 
N. Coleman, of Berlin, Conn., under date of February 24, has given 
the following statement: 

“From numerous observations, | am assured that this insect hiber- 
nates in the caterpillar stage, and does not transform to the pupa state 
until the spring. ‘The pupa cases [cocoons] are formed in the latter part 
of the summer, and, in every instance thus far, I have found the larve 
in the cases unchanged. The last examination was made only a day or 
two since.” 

With the emergence of the moth from its pupal case early in July, 
as previously stated, its appearance on the wing, the coupling of the 
sexes and the deposit of the eggs, its life cycle is completed. 


Its Injuries. 


The reports of injuries by this insect are becoming more frequent, 
and are assuming a inore serious form than heretofore. It was for- 
merly supposed that the earlier squashes were the more liable to be 
infested by it, but of late the Hubbard suffers the most severely, and 
to an extent that in some localities is preventive of its culture. The 
statement given on a preceding page by P. V. B., of Coxsackie, of the 
effort made to repel the attack, the expenditure involved, the cut- 
ting out of one hundred and forty-two larve from a single vine, and 
the entire subsequent loss of the crop, tells more fully than has been 
told before, the story of the harm that this pest is now inflicting, not 
only along the Hudson river, but in some of the Eastern States, New 
Jersey and elsewhere — fortunately not to as great an extent, as yet, in 
our Western States. The gentleman, in a subsequent communication, 
informs me that it has been only known in his vicinity for the last twelve. 
or fifteen years, and during that time he has taken thousands of the 
borers from the vines, in sizes varying from newly-hatched to one inch 
and a half long. 
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In New Jersey the insect seems to abound, and extensive injuries are 
reported. A gentleman from Hackensack writes: “I have taken over 
a hundred of the borers from one squash vine in the past few days [in 
August], finding them in different parts, from the roots to the end of 
the vines.” 

Although reported occasionally as a borer in pumpkin vines, it is not 
known as the cause of serious harm to this plant. It also occurs in 
melon vines. 

Remedies and Preventives, 

Until the life-history of this species has been worked out with some 
degree of completeness — which can only follow many careful observa- 
tions upon the habits and the several stages and conditions of the insect 
— can we be prepared to announce the best method of preventing its ray- 
ages. For the present, therefore, we must be content with giving such 
measures as promise material mitigation. Among those to be referred 
to, one or more, if carefully employed, will in all probability be found 
effectual in bringing the pest under control, so that entire crops of 
squashes will not be hereafter completely cut off; and complaints like 
the following (coming from Ulster county, N. Y.), need not be repeated: 
“T can fight off the striped bugs, but these little subterranean rascals 
are too much forme. I have frequently changed the location of my 
squash plot, and though occasionally managing to raise a small crop 
have oftener failed” (Country Gentleman, March 5, 1874, page 151). 


First in order, those methods may properly be considered which may 
be employed at any time after the removal of a badly infested crop, 
with a view of preventing the recurrence of the attack the following 
year. ; 

Crushing the larve by plowing, ete.—In the autumn, the entire 
field in which the borers have abounded should be plowed and harrowed 
two or three times. Such thorough working of the ground would crush 
the cocoons and their inclosed larvz thrown up by the plow. It is be- 
lieved that very few could by any possibility escape injury sufficient to 
prevent their final development. ‘The depth of the plowing need not 
exceed the depth to which the larvee bury themselves beneath the sur- 
face for pupation (probably not more than six inches ordinarily, but to 
be definitely ascertained hereafter). 

Gas-lime, kerosene, etc.— A liberal distribution of fresh gas-lime, 
when procurable, after the removal of the crop, would kill the larve 
within the cocoons. Sprinkling the ground with kerosene oil before a 
heavy rain to carry it into the soil, might be as efficient as gas-lime. If 
mixed with soapsuds it might perhaps do quite as well. An infested 
crop should not be followed by another upon the same ground. <A few 
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hills might, however, be planted to serve as a decoy to concentrate the 
attack — the vines with their contained larve to be destroyed before 
the time for pupation. The parent moth seldom flies to any distance 
for oviposition, if the larval food plant is at hand. 

Protecting by netting.— Covering with netting, as a method of pre- 
venting the deposit of eggs, by stretching netting (mosquito netting) 
upon a large frame, of perhaps eight feet square, over the plants, as 
has been suggested, I regard as well worth the trial. If the 
frames be used upon ground where the squash has not been previously 
grown, and where the insect is not already in the soil, it should prove 
an effectual preventive, if the eggs are all deposited near the root. But 
if oviposition is made, as has been stated by some writers, along the en- 
tire vine to its end, then the frame could prove but partially protective. 
Might it not be possible, by late planting, to limit the growth to the area 
of the frame until the time for the deposit of eggs shall have passed ? 

Cutting out the larve.— Until recently, no other method of protec- 
tion from this insect than that of cutting out had been suggested. It 
has been largely employed and, where the attack has not been severe, 
has proved effectual. A little practice renders one very expert in de- 
tecting the locality of the hidden depredator, in slitting the vine with 
the point of a pocket-knife and removing the larva. When, however, 
thousands have to be destroyed in order to insure the crop, the method 
is quite unsatisfactory. It certainly is not reliable under the great in- 
crease of the insect in recent years, as stimulated by the increased cul- 
tivation of the Hubbard squash. 

Bisulphide of carbon in the grownd—In a paper read before the 
American Association for the Advancement of Science, at Boston, in 
1881, Prof. A. J. Cook, of the Michigan Agricultural College, announced 
that he had found bisulphide of carbon to be an effective remedy against 
the squash-borer. The method was given as follows: “A small hole is 
made in the earth near the main root of the plant by the use of a walk- 
ing stick or other rod, and about half a teaspoonful of the liquid poured 
in, when the hole is quickly filled with earth and pressed down by the 
foot. In every instance the insects were killed without injury to the 
plant.” I regret to be obliged to state that the above claim has not been 
sustained by farther experiments. Prof. Cook, upon inquiry made by 
me, informs me that later trials with the material have failed to kill the 
borers, and he can no longer recommend its use for the purpose. 

Rooting the plants at their joints. — Mr. Henry Stewart, of Bergen 
county, N. J., the author of many valuable notes on insect habits and 
depredations, has given the following as his method of dealing with the 
borer : , 
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‘““Squashes in the East, and more particularly near the large cities 
where they are often largely cultivated for market, are infested with the 
squash-vine borer, the larva of an orange-colored moth (Melittia cu- 
curbite), which not only deposits its eggs on the vines near the roots, 
as stated by Harris, but also, as I have often observed, along the vine 
here and there at the joints, the young larve entering the vine and bur- 
rowing it from end to end. ‘This destroys the vine and, of course, the 
crop, unless counteracted by some method. ‘The method of culture 
must be controlled by this danger ; and to manure the ground broad- 
cast, as well as in the hill, and cover every joint when the vine begins 
to run, with soil raised bya hoe, avoids the danger, because the vines root 
at every joint when thus treated, and the original root may be cut off and 
yet the vine flourish all the more from its several rooted joints. This 
cannot be well done with hill-manuring ; but yet I have found a way to 
circumvent the borer even then. It is to procure Peruvian guano, or a 
special fertilizer prepared for squashes, and hill up around the joints as 
soon as the presence of the borer is perceived, or before that as a pre- 
caution, scattering a small quantity of the fertilizer (one ounce or so) 
about the newly earthed-up joint. At the same time, a dash or two of 
water in which London purple has been mixed may be thrown on the 
vine near the covered joint with a small bunch of broom corn. This 
will destroy many of the young larve as they eat their way into the 
vine, and the scent of the fertilizer may drive off the parent moth.” 
(Country Gentleman for June 3, 1880, xlv, page 358.) 


Treatment with saltpetre. — The following treatment of the vines with 
saltpetre has been recommended : 


“Four tablespoonfuls dissolved in a pail of water, and about a quart 
applied to each hill where an attack was noticed and the leaves were 
wilting, at the time when the vines were just beginning to run nicely, ef- 
fectually arrested the attack and a fine crop followed.” (Country Gentle- 
man, May 1, 1879, page 279.) 


Use of Counterodorants. 

In accordance with the views advanced by me and treated of at 
length in my First Annual Report on the Insects of New York, I be- 
lieve that the deposit of the eggs upon the plant by the moth may be 
prevented by the use of strong-smelling substances, such as kerosene 
oil, coal-tar, tar-water, naphthaline, soluble phenyle, carbolic acid, and 
bisulphide of carbon. Experiments are needed to determine the rela- 
tive efficiency of the above and like materials. It would, of course, be 
necessary that the applications should be renewed from time to time as 
their strength becomes impaired, so long as the moth continues abroad 
for laying her eggs — unfortunately a long period. 

Efficacy of bisulphide of carbon. —1 am quite desirous that faithful 
experiment be made with bisulphide of carbon, in consideration of its 


having proved effectual in preventing the attack of rose-bugs upon 
9 
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grapevines, as narrated in the Country Gentleman of March 6, 1884, 
page 191. In that instance small vials containing a few drops each of 
the liquid were tied among the vines at intervals of a foot or two, the 
liquid being renewed every three or four days. As the result, grapes 
were grown upon the trellis as far as the vials were hung, while beyond, 
all the blossoms were eaten by the beetles. The cost of the bisulphide 
of carbon distributed in the twenty vials employed was less than twenty- 
five cents. The best method of using this material as a protection of 
squash vines, may safely be left to the judgment of the squash-grower. 

Coal-tar, naphthaline, etc.—Coal-tar, as a preventive, might be dropped 
in patches upon the ground near the root and vines. Tar-water might 
be sprinkled over the ground. Pieces of cloth might be saturated with 
kerosene oil and wound upon sticks thrust in the ground, or sand moist- 
ened with it scattered upon the surface. Lumps of naphthaline would 
yield their strong odor for some time if lightly covered with the soil. 
Carbolic washes, if not too strong, could be sprinkled over the plants. 
Different methods of use of the above, as well as other materials, will 
undoubtedly come to the mind of one familiar with the cultivation of 
the squash. 


Additional Information of the Insect Asked For. 

That the remedies and preventives to be employed against this insect 
may be the best directed and the most effective, I would solicit the aid 
of all interested in the cultivation of the squash whom these lines may 
reach, in sending me information upon the following points. Each one 
should regard it as his duty to contribute, from his observations, to 
the extent of his ability. 

Earliest date of the appearance of themoth. Latest that the moth is 
seen. 

Is the egg ever deposited upon the root-stalk? If so, how often ? 

Greatest distance apart upon the vines that the egg is placed or the 
borer found. 

Are the eggs placed on the upper or lower sides of the vines, or in- 
termediately ? 

Is the borer ever found in the main stalk ? 

Earliest and latest notice of injury from the borer. 

Earliest maturity of the borer and escape from the vine for pupation. 

Are the cocoons ever found within the vines? 

At what depth in the ground are the cocoons buried ? 

Are the cocoons ever found far from the vines ? 

Does the caterpillar ever change within the cocoon to the pupa during 
the autumn or winter? (In this stage it shows the legs, wing-covers and 
other organs of the future moth.) 
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What means have been found the most successful against the borer ? 

The number of points above given upon which information is desired, 
will serve to show that very little is known of this destructive insect and 
its habits, and that it is now proposed to give it the critical study that 
it has hitherto failed to receive. 


Experiments at the State Farm. 


Following the above request for additional observations and experi- 
ments upon this insect, Mr. E. S. Goff, horticulturist of the New York 
Agricultural Experiment Station, has very kindly communicated to me 
the gratifying results of his experiments upon it at the Station, both with 
insecticides and counterodorants, together with observations upon its 
habits, transformations, etc. 


Under date of September 29, 1884, the following communication was 
received from him: 


“Tt gives me pleasure to write to you that my experiments upon the 
squash-vine borer (Melittia cucurbite) offer much hope that we shall be 
able to battle this enemy with success. It has not been troublesome with us 
this season, though it has appeared in sufficient numbers to give an op- 
portunity to show the value of my applications. I have just madea very 
thorough examination of the vines experimented upon, pulling up each 
plant and carefully looking over the stem. I found in seven hills of 
Hubbard squash, to which I had made no application, twenty borers (or . 
cavities where they had been). In seven hills of the same, where I used 
a solution of copperas about the roots, I found eighteen borer cavities. 
In eight hills of the same variety I wet the stems a distance of two feet 
from the base of the plants with water containing Paris green at the rate 
of half a teaspoonful to a gallon, after every rain, from the middle of 
July to the first of September. In these plants I found only eight borer 
cavities, all of which were farther from the base of the plants than the 
Paris green water was applied. In eight hills of the same variety I 
placed cobs dipped in coal-tar, five in each hill; following out the sug- 
gestion that you gave me, I re-dipped the cobs from time to time during 
July and August. In these plants I found but three borer cavities. 

“Tn sixteen hills of the Perfect Gem squash, where nothing was ap- 
plied, I found fifteen borer cavities. In eight hills of the same, where 
I used the soap emulsion on the stems, in the same manner as I used the 
Paris green mixture in the case noted above, I found but two borer 
cavities. 

“T think that these results give hope that we may very largely 
diminish, if not entirely remedy the damage wrought by this insect, by 
a thorough application of insecticides to the stems, or the use of 
counterodorants.”’ 


In the above experiments, the application of the soap emulsion seems 
to have given the best results, provided that the “ Perfect Gem” squash 
is as subject to attack as the “ Hubbard,” as eight hills gave but two 
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burrows. Next to this comes the coal-tar employed as a counterodorant, 
showing in the same number of hills but three burrows ; and, third, the 
Paris green water with eight burrows. 

The average protection shown in the above experiments (not including 
that with the copperas water) is eighty-one per cent —a highly gratifying 
result. 

Had the applications been commenced about the first of July, instead 
of the middle of the month, it is probable that the results would have 
been still more satisfactory. The moth, in the State of New York, may 
commence the deposit of its eggs during the first week of July. The 
coal-tar would act by preventing the deposit, while the Paris green water 
and the soap emulsion operate by killing the young larva upon its hatch- 
ing from the egg and beginning to eat into the vine. 

In a subsequent communication, Mr. Goff, in reply to inquiries, con- 
tributes these items relating to the life-history of the species : 


“Strange to say, I found but two live larve ; in almost every case they 
had leftithe vines for transformation: %"* *9)* "| =" ifound no 
pupee within the vines. In one or two cases the caterpillar seemed to 
have died; at least, I found in the cavity a mass of white matter. 
* * * * * * T noticed that the borers are often found in the stem 
at a greater distance from the base than I had supposed — often four and 
even six feet from the base. Strange to say, however, in the ‘ Perfect 
Gem’ squash I found the borer only close to the base, in no case, I be- 
lievesina! Uranck,but*always “in “the main 'stems,. 7 ease 
The ‘Perfect Gem’ seems less liable to attack from the borer than the 
‘Hubbard.’ I had noticed this fact in previous seasons.” 


Orgyia leucostigma (Sm.—Abb.). 
The White-Marked Tussock Moth. 


(Ord. LeprpoprerRaA: Fam. Bompycip#.) 


SmitTH-ABBoTT: Nat. Hist. Lep. Ins. Georgia, 1797, ii, p. 157, pl. 79 (figs. larva, 
pupa, ¢ & @ ins.). 

Harris: Rept. Ins. Mass., 1841, p. 262; Treat. Ins. N. Eng., 1852, pp. 282-284; 
Ins. Inj. Veg., 1862, pp. 366-368, pl. 7, figs. 1-5 (natural history, etc.). 

Fircn: in Trans. N. Y. St. Agricul. Soc. for 1855, xv, 1856, pp. 441-450; 1st-2d 
Rept. Ins. N. Y., 1856, pp. 209-218 (detailed account); 3d-5th Repts., 
1859, p. 20 (brief notice); 6th-9th Repts., 1865, p. 199 (increased inju- 
ries and remedies). 

RILEy: 1st Rept. Ins. Mo., 1869, pp. 144-147, figs 81-83. 

Morris: Synop. Lep. N. A., 1862, p. 249 (descr. of larva and imago). 

PACKARD: in Proc. Ent. Soc. Phila., 1864, iii, p. 331. 

LE Baron: 1st Rept. Ins. Il., 1871, pp. 13-17. 


HISTORY OF ORGYIA LEUCOSTIGMA. 6g 


SAUNDERS: in Canad. Entomol., iii, 1871, p. 14, f. 10 (eggs and larva descr.) ; in 
Rept. Ent. Soc. Ont., for 1874, p. 19, figs. 14-16 (general notice); Ins. 
Inj. Fruits, 1883, pp. 57-60, figs. 50-53 (the several stages and remedies). 

BETHUNE: in Ist Rept. Ent. Soc. Ont., 1871, pp. 82-3, figs. 23, 24 (brief notice); in 
2d Rept. Id., 1872, p. 14 (abundance and injuries). 

FRENCH: in Thomas’ Rept. Ins. Il. (vii), 1878, pp. 185-186, figs. 36, 37 (general 
notice). 

ForsBes: 12th Rept. Ins. [ll., 1883, pp. 100-1, fig. 20 (brief notice). 

COLEMAN: in Psyche, ii, 1882, pp. 164-166 (larval colorational differences). 

LINTNER: in Albany Evening Journal for June 25, 26 and 28, 1883 ; in 37th Rept. 
N. Y. St. Mus. Nat. Hist., for 1883, pp. 50-52 (larvee girdling twigs). 


In studying the history of our insect foes it not unfrequently occurs 
that a species which had long been known to entomologists, without 
having assumed such injurious habits as to give it place among our 
serious pests, suddenly increases to such an extent and so extends the 
range of its food-plants, as to become a conceded and permanent public 
nuisance. 

Such an one is the Orgyia leucostigma, an insect broadly distributed 
over the United States, from Maine to Georgia and westward to the 
Rocky mountains. For many years it was known only as an occasional 
depredator upon apple trees and rose bushes. In the year 1828, accord- 
ing to Dr. Harris, the apple trees in portions of New England were in- 
fested with multitudes of the caterpillars, and subsequently, in the sum- 
mers of 1848, 1849 and 1850, they extended their attack to many other 
trees, nearly stripping the leaves from the horse chestnuts in Boston. 

It appears for along time to have had but local distribution. Dr. Fitch, 
writing of it in 1856, had never known it to be sufficiently multiplied in 
the vicinity of his residence, Salem, Washington county, N. Y., to merit 
any attention on account of its depredations. He had never met with 
a half-dozen of the caterpillars in any one year, perhaps owing to the 
locality being near the northern extreme of their geographical range, 
until in the summer of 1855, when they were noticed as being unusually 
common. 

As early as the year 1870 it had become abundant in Albany and 
firmly established. It has annually reappeared, with perhaps three or 
four exceptions, and made great havoc upon the foliage of both fruit and 
shade trees. One of these exceptional years was in 1874, when but few 
of the larvee were seen, and another in 1884, when these notes are being 
revised for publication. In several other of our larger cities this insect 
also became a public pest. In Philadelphia they were very abundant 
in 1873, as appears in an article in the Popular Science Monthly, vol. 
iv, page 381, entitled, “The Caterpiliar Nuisance in Philadelphia,” in 
which a former pest [Hnnomos subsignaria], one of the measuring-worms 
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exterminated by the English sparrow, is replaced by the Orgyia, which 
the sparrows will not attack. 

As will be seen from the literature of this species as given above, it 
has already been treated of by most of our writers on economic ento- 
mology. It has also been noticed in many other minor publications not 
cited, and the figures originally given of it in its different stages often 
reproduced. But so serious are its injuries to fruit and shade trees and 
various ornamental shrubs, and so general the ignorance of the best 
means of relief therefrom, that the present notice of it seems desirable. 

Asa knowledge of the several stages of insect life and other particulars 
which enter into a life-history are of great importance in all efforts to 
control insect depredations, they will first be considered. 


The Caterpillar, 


While the perfect insect is unusually sombre in color and without the 
slightest ornamental feature, unless it be its prettily pectinated antennae, 
the caterpillar, as if-by way of compensation, is strikingly beautiful, not 
only to naturalists, but to all who will take the trouble to give it an ex- 
amination. Dr. Fitch has written appreciatively of its beauty, as follows: 

“The term ‘ caterpillar’ is applied to a worm which is clothed with 
hairs ; and we commonly associate this term with something which is 
ugly and repulsive in its appearance. But many caterpillars are far 
from meriting this prejudice, being, in reality, objects of much beauty, 
This is eminently the case with one which may frequently be seen in the 
month of July upon apple trees and also in our yards upon rose bushes. 
We cultivate the rose for ornament, and nature, as if to further our de- 
signs, places upon the leaves this neat, little, prim caterpillar, which is a 
more delicate, elegant object than the handsomest rose that ever grew. 
I well remember the first time I ever noticed one of these caterpillars. 
It was in the hay field, in my boyhood. One of the laborers, who had 
little taste for any of the beauties of nature —a man of that class of 
whom the poet sings, 


‘ A primrose by the river’s brim, 
A yellow primrose was to him, 
And it was nothing more’ 





in stooping for a handful of grass to wipe off his scythe, had his atten- 
tion arrested by one of these caterpillars. ‘Taking up the leaf on which 
it was standing, he was for several moments absorbed in contemplating 
its bright colors and the artistic arrangement of its elegant plumes. Then 
as he was laying it down, he said to himself, ‘That is the prettiest thing 
I ever saw!’ Let us not murmur if the leaves of our rose bushes are 
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somewhat gnawed and eroded, when they hereby produce for our ad- 
miration objects far more beautiful than we look for them to yield.” 

The caterpillar is a slender creature, measuring when full-grown from 
about three-fourths of an inch to an inch and a quarter in length. Its 
color is a cream yellow, with a broad velvety black stripe upon its back 
and a broader brown or blackish one upon each side. Nearly covering 
its sides are tufts of pale 
yellow hairs, which radiate 
from small yellow tubercles 
arranged in two rows; from 
the upper of these rows a few 
longer black hairs are given 
‘ 2 out. Upon the back, on its 

Fig. 7.— Larva of the White-Marked Tussock moth, ORGYIA anterior half, are four Erect, 
pate coh short, thick, even, brush-like 
tufts of hairs, white or creamy-yellow, placed on the fourth, fifth, sixth 
and seventh rings of the body. The contrast between the occasional 
bright yellow of these tufts and the white has been so marked as 
to give rise to the suspicion that they might indicate sex, but the careful 
observations of Mr. Coleman (Joc. cié.) leave no ground for such belief. 
The same larva has, at different times, shown yellow tufts and white 
ones, changing from yellow to white and from white to yellow, in- 
dependently of molting. From the sides of the front ring project 
forward in a broad Y shape, two pencils of black, bearded hairs, tufted 
at the end and of unequal length, giving them a jointed appearance, 
the longest measuring a half-inch in length. On the penultimate ring 
(11th) is a similar pencil of brown and black hairs, which are only tufted 
at the end of the pencil. The head is coral-red, as are also two little 
knobs on the back within the black stripe, on the ninth and tenth rings, 
Fig. 7 shows the caterpillar. 




















The Cocoon. 


Next following the caterpillar stage, the insect is presented to us 
under the guise of a cocoon, attached usually to the trunk or branches 
of the tree upon which it had fed. Frequently, however, it wanders from 
its food-plant and seeks more hidden and sheltered locations, as under 
window-sills, beneath copings, caps of fence-posts, etc. The cocoon is 
about an inch in length, broadly flattened beneath, of an elongate-oval 
outline and of a depth barely sufficient to contain the pupa. It is very 
slightly woven, for, although it is double, consisting of an outer and an 
inner web, yet, through both, the larva, near its transformation, or the 
pupa, may often be seen. Woven into the outer envelope are notice- 
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able the long, black pencil-hairs of the caterpillar and some of the 
shorter yellow ones. 


The Pupa, 


Upon tearing open the cocoons, the pupz found therein (the third 
stage in the insect’s transformation) will be observed, if a number are ex- 
amined, to vary greatly in size—some being less than a half-inch in 
length, and others exceeding seven-tenths of an inch — these last sur- 
passing the former four or five times in bulk: the- 
smaller ones produce male moths, and the larger, fe- 
males. They are rounded infront and in their entire 
outline, except at the hinder end, where they termi- 
nate in a short spinous tip armed with bristly hooklets 
by which they fasten themselves to the threads of the 
cocoons. The colors are whitish and brown approach- 





Fie. 8.—The White- | . 
mppeed jussock (Moth wing? black, particularly upen the back: )i@nithetront. 


C nie female pupa ; d, the 
er a back and sides are numerous short white hairs—a quite 


exceptional feature in the almost universal smoothness of the pupal form. 

A prominent and characteristic garniture of the female pupa, shown 
at ¢, in Fig. 8, is a pale, oval or square spot composed of minute 
bladder-like bodies or scales on each of the principal rings (the thoracic 
ones) back of the head. Inthe male, d, in the figure the broad antenne- 
cases, with their transverse markings denoting the pectinations of the 
organs, are conspicuously folded upon the breast beween the wing-cases. 


The Perfect Insect. 


The male moth, although far superior to the other sex in outward ap- 
pearance, is not an object that would readily arrest the attention — its 
plain colors being in marked contrast with those worn in its caterpillar 
stage. Its size is rather below the average of moths and is seemingly 
small for the larva producing it, as it measures but little more than an 
inch across its expanded wings. The wings are broad and rounded in 
| outline and of a smoky-brown color. The front pair 
|| have a gray patch on the middle of the anterior border, 

and are crossed by three or four blackish curved lines, 
|| of which the outermost one. is quite angulated ; near 
|| the outer margin is a gray band, preceded near the tip 

by some elongate black spots, and near the inner angle 
by a white spot, often comma-like in form. It is from 
this last that its specific name of lewcostigma (white- 








bi |! 
Fic. 9.—The White- 


marked Tussock Moth, mark) ‘is derived. The hind wings are also. broad, 


male” @* Tests © Smoky-brown, without any markings, but with a darker 


border. Both pairs are fringed with projecting scales. 
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The body is brown, quite slender, small in proportion to the spread 
of wings, and bears a small black tuft of upright hairs near its base. 

_ The antenne are beautiful objects — the redeeming feature of the un- 
usual plainness. “They are about one-third of the length of the wings, 
gray, with a double row of dark-brown branches resembling the teeth of 
acomb. Each branch has a row of very fine hairs, like eye-lashes, along 
each side, and at its tip three bristles, one of which is much longer and 
directed inward toward the head ” (Fitch). 

When at rest, the moth has its long, hairy front legs stretched out 
divergingly in front of its head, with the antenne usually extended at 
right angles with its body, as shown in the figure. With the recollec- 
tion of this unusual attitude in connection with the features above in- 
dicated, the moth can hardly fail of being recognized during its season 
of prevalence — toward the last of July and early in August. 

The female is of a very different appearance, being apparently wing- 
less, having only the rudiments of wings in the form of a little pad on 
each side, and its ash-gray body distended with its burden of eggs when 
it creeps out of the cocoon, to a breadth of a quarter of an inch in a 
length of half an inch. Its antennz are not branched, and it scarcely 
possesses any feature which would lead the ordinary observer to associ- 
ate it with its mate or to regard it as a moth. 


The Egg. ° 


The eggs—the last phase as we have traced the progress, but prop- 
erly, the first in the series of the four insect stages—are deposited in 
mass upon the surface of the cocoon, as will be hereafter described. The 
egg is round, with a strong, thick, cream-colored shell, and in size is 
about three-hundredths of an inch in diameter. It has a slight de- 
pression apically, marking the point at which the caterpillar eats an 
opening for its escape. 





Natural History. 


The life-history may next be traced in its progress through the several 
stages above described. The eggs are hatched at about the middle of 
May, varying with the season, and, perhaps, from their different exposures, 
for in the same locality some of the deposits have been from three to 
four weeks later than others in disclosing their larve. As has been fol- 
lowed by Prof. Riley, the stages of growth observed were as follows : 

The first molting of the caterpillars occurred seven days after escap- 
ing from the egg. At intervals of six days each, the second and third 
moltings took place. Six days thereafter some of the larve had attained 


their growth, ceased feeding, and commenced to spin their cocoons. 
10 
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Others, at about this time, again molted (for the fourth time), and not 
until after six more days did they commence inclosing themselves in 
cocoons. When the moths emerged, it was discovered that males were 
produced from the larvee which had molted but three times, and females 
from the remainder. 

This prolonged larval period and additional molting in the female is 
a very interesting scientific fact. Its occurrence in other species, as 
observed by me, has been noted in my first report (page 98), and it is 
believed that it will be hereafter discovered to be the rule in many other 
of the Bombycide. The bearing of this fact upon the mooted question 
of the comparative degree of development and rank of the sexes 1s 
worthy of consideration. 

To summarize the above statement of the successive larval stages — 
the entire period is from twenty-five to thirty-one days — about a month. 
It is during this brief period that the voracious appetite, necessitated by 
rapid growth, causes the ravages upon our trees and shrubs of which we 
have so great cause to complain. 

Within the shelter of the cocoon, the larval skin is cast off for the 
last time, and the insect, as early as the latter part of June, enters upon 
its pupal state. In this condition it quietly reposes for a period of 
from ten to fifteen days,* when the moth within the pupal shell, having 
by this time become fully developed in all its organs except in the ex- 
tension of its wings (in the male), bursts its walls, and emerges to the 
light of day. The male moth — first observed by me the present sea- 
son on the gth of July— crawls to some suitable spot near to the vacated 
cocoon, when, within a half-hour, his contracted wings, as drawn from 
their pupal sheathes, attain their full expansion, and he is in readiness 
for flight. As soon as “ evening shades prevail,” he seeks his mate, and 
with the end of his existence attained, a few days serve to end his 
career. 

The female moth hardly surpasses the “ Bag-worm,” Thyriodopteryx 
ephemereformis, as a traveler, for while that species never emerges from 
her cocoon, this only works its way outward through the loosely-spun 
threads, and takes position upon its surface. From a power of attrac- 
tion possessed by her in an eminent degree,t and shared by many of 








*Cocoons spun on July 5 were found with egg-deposits upon them on July 16, Dr. Fitch 
records that in several instances he had known the moth to emerge thirteen days after 
spinning the cocoon. 


+A female imago of this species had emerged August 4, within its breeding-cage, stand- 
ing inalarge apartment about ten feet from an open door. At dark (half-past seven 
o’clock), males commenced to fly into the room, and precipitate themselves against the 
gauze front of the cage, moving in every direction over its surface, with legs, wings and 
antenne in rapid motion, in a persistent effort to force an entrance into the cage. Several 
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the Bombycide, it rarely, if ever, happens that she is not prepared to 
deposit her burden of fertilized eggs on the following day; and as if 
aware that her size and exposed position was an invitation to her many 
enemies, she enters upon the duty without delay. A connected thread 
of eggs is extruded from her body and attached in mass to the surface 
of the cocoon. As they emerge from the abdomen, they are accompa- 
nied with a viscid secretion which cements them firmly together; and 
when the entire number —two hundred or more —are deposited, they 
are thickly covered over by the same frothy substance, which soon 
hardening, serves as an admirable protection from unfavorable weather, 
from other insects, many birds and other depredators. This accom- 
plished, the shrunken body soon drops from the cocoon to the ground, 
and the life-cycle of the individual is completed. 

A second brood. — In the Southern States there are two annual broods 
of the insect, of which the moths of the first appear in May and June, 
and those of the second in September and October. Even so far north 
as Philadelphia, I have observed on the 8th of September (after a long 
term of unusually hot weather), an abundant second brood, at which 
time the mature larve abounded upon the tree-trunks, together with 
cocoons recently spun and in construction, females just emerged, and 
egg-deposits upon the cocoons. 

In New York, a second brood occurs occasionally, at least ; 
and perhaps annually in limited numbers, yet it is never so 
abundant as to be injuriously noticeable. I have seen the moth 
as late as October 6th. 

Hibernation. — The hibernation of this species is in the 
egg stage—the exception with the lepidoptera, where it is 
commonly in the pupal stage, often in the form of larve, and 
occasionally as perfect insects. The greatest cold of our 
northern winters — from 30° to 40° below zero, of Fahr. — has 





failed to kill them. How it is possible for them to survive such 
temperatures is a mystery to us. Itis not from the protec- 
tion afforded them by the material in which they are encased, for 

pio. the eggs of another Bombycid—Hemtleuca Maia—survive the 
Tikdteue, Winter equally well, although they are entirely without any cover 


Mala, ; - : F 
ing and are exposed in belt-like manner upon the twigs of oaks, 














attempted to enter through the small crevice left by the imperfectly fitting door at the 
rear of the cage. Three or four moths were often on the gauze at the same time, whence 
they could be plucked with the thumb and finger. During the hour that this exhibition 
continued, forty moths were taken and pinned, from at least a hundred that entered the 
room. Twenty-sicth Report on the New York State Museum of Natural History, 1874, 
p- 148; id., Zntomological Contributions, No. III, p. 148. 
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as represented in Fig. ro.* The eggs of butterflies having still thinner 


shells than the above, have been exposed for hours to freezing mixtures 
of —22° Fahr., without injury to them. It is probable that the eggs of 
most of our insects are in reality not frozen under the greatest cold to 
which they would be subjected under natural exposures. Some eggs 
of O. leucostigma which I had taken separately from their covering 
and left exposed during a portion of the winter, were examined by 
me under a temperature of —18° Fahr., and were found to be in their 
natural fluid condition. 


Food-Plants. 


An important inquiry. whenever a noxious insect presents itself 
for investigation, is its range of food, to serve as a guide to the probable 
extent of its depredations, and the possible means of checking its 
spread. In the year 1861, when the citizens of Brooklyn were greatly 
excited over the increase of a “‘measuring-worm,”+ which had become 
an unendurable nuisance from the myriads that hung suspended by 
their silken threads from the branches of the shade-trees of the princi- 
pal streets, the following resolution was discussed by the common 
council: 


“Resolved, That the owners of property having linden trees on the 
streets are hereby ordered to remove them within ten days after the 
passage of this ordinance, and failing to do so, shall be liable to a fine 
of five dollars for each tree left upon the streets, after that date. The 
street commissioner is hereby ordered to remove all trees of that species 
that may be left on the streets after that date.”’ 


The resolution having been referred to a committee, failed to be re- 
ported favorably and to become a law, for the reason that upon scien- 
tific examination it was found, that while the caterpillar was more 
abundant upon linden trees, it also occurred and fed upon the elm, 
weeping-willow, silver-leaved poplar, balm-of-Gilead, maple, horse- 
chestnut, some of the fruit-trees, shrubs and herbage. 

Occasionally an insect seems to be so extremely particular in its food 
as to confine itself to a single species, but more commonly it is found 
feeding upon the several species of the same genus. Others extend their 
range to the several genera of the same family, while others still, known 
to us as polyphagous species, attack plants of very dissimilar characters, 
comprised under several orders. In illustration of the last, we may cite 
the habits of two species of well-known Bombycide@, viz.: Samia 








tents third Report on the N. Y. State Cabinet of Natural History, 1872, PP. 137- 
; Entomolog. Contrib. [ No. I], 1872, pp. 5-9. 


i larva of the snow-white linden-moth, Znnomos subsignaria Hiibn. 
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Cecropiu (Linn.) and TYelea Polyphemus (Linn.). The former is re- 
corded as feeding upon forty-nine species of plants,* belonging to nine- 
teen genera, and to nine natural orders —the orders being Tiliacee, 
Aceracee, Rosacew, Saxifragacee, Caprifoliacee, Urticacee, Cupili- 
fere, Betulacee and Salicacee : the latter, Polyphemus, upon the same 
number of species, in sixteen genera, and in eight orders. (Wm. Bro- 
die, in Papilio, ii, 1882, pp. 32-3, 58-60.) 

The Orgyia caterpillar has not been favored with so careful a com- 
pilation of its food-plants ; the following, presumably the more common 
ones, are recorded: Linden (Tilia Americana), horse-chestnut (dscu- 
lus hippocastanum), locust, rose, plum, cherry, apple, pear, elm, butter- 
nut (Jaglans cinerea), black-walnut (Juglans nigra), hickory (Carya 
alba), oak, spruce, fir, and larch. I noticed it last summer, in Septem- 
ber, seriously injuring the foliage of some castor-oil plants, Ricinus 
communis. 


Depredations. 


On the horse-chestnut.— The horse-chestnut, which had steadily been 
growing in popular favor as a shade-tree, from the almost entire immu- 
nity which its foliage has enjoyed from insect attack,t has of late years 
been apparently chosen by the Orgyia for its favorite food-plant. It 
might be thought that a leafage so dense and luxuriant would afford more 
than the required amount of food for any number of insect depredators 
that could assemble upon it; but in seasons favorable to the multiplica- 
tion of the insect, the largest trees in the city of Albany have shown 
the pitiable spectacle of a foliage entirely consumed — only the ribs of 
the leaves remaining. Not only were the trees left useless for shade, but 
their lives were endangered, for, although under favoring conditions of 
moisture and not excessive temperature, a second feeble leafage would 
sustain their existence, yet a repetition of the attack the following year 
could hardly fail of proving fatal. Hosts of greedy caterpillars could 
be seen deserting their exhausted feeding grounds and descending the 
trunk in search of the food still needed by them. 

On the elm.— The elm is also injured to a degree not much less than 
the horse-chestnut. The immense size of most of the white elms 
(Ulmus Americanus) planted for shade, offers, in their long limbs and 
spreading branches, more abundant food, and in a measure diffuses the 
ravages that they sustain, yet frequently a large proportion of their 











* Not such as the cocoon and larva may have been found upon, ‘‘ but held to be such as 
a perfect female Cecropia, at liberty, will select as food for her young.”’ 

+ Besides this species, I can recall but two other caterpillars that feed upon it, viz., 
Acronycta Americana Harris, and ELnnomos subsignaria (Hibn.), and these, usually, to 
quite a limited extent. 
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leaves have been skeletonized, or so riddled that they wither, dry, and 
drop to the pavement. 

On fruit-trees.— Dr. Le Baron, has recorded that “on the second 
day of September my attention was called to an orchard a few miles 
from my residence [at Geneva, Illinois], in which all the trees in one 
corner of the inclosure, to the number of fifteen or more, had been 
entirely stripped of their foliage by these caterpillars, whilst they were 
at the same time well loaded with fruit.” 

Dr. Fitch states that in 1863, in Albany, they completely stripped large 
plum trees of their leaves, and rose-bushes were similarly defoliated. 
(6th to 9th Repts. Ins. N. York, 1865, p. 199.) 

On Cape Cod, Mass., in 1884, when the larve generally were less 
abundant than usual, they are reported by Mr. J. B. Smith as stripping 
the leaves everywhere. (Canad. Entomol., xvi, p. 183.) 

Some plum trees that were under my almost daily observation were 
nearly stripped of their leaves before the attack was noticed. 


In Central Park, New York.— During the summer of 1883 the in- 
sect was very prevalent in many portions of the State of New York and 
in adjoining States. In New York city the extensive defoliation of the 
shade-trees in midsummer was felt as a public calamity. In Central 
Park the ravages were particularly noticeable. When they had reached 
a point that threatened the destruction of many of the infested trees, 
the park commissioners were compelled to take action to arrest, if 
possible, the attack. The collection and destruction of the eggs was 
ordered. The work was undertaken under the direction of Mr. E. B. 
Southwick, in charge of the inspection of trees and shrubs, and, as the 
result, as he has informed me, between the 13th of August and the 16th 
of October, the four men engaged in the work, armed with hooks and 
scrapers of various kinds, steel brushes and brooms, went over the en- 
tire park and collected thirteen bushels of the Orgyia eggs and cocoons 
and burned them. 


Parasites. 


Upon one occasion Dr. Le Baron found the cocoons of this species, 
which were very abundant upon some apple-trees, extensively infested 
by the pupz of a Tachina fly, which was named and described by him 
as Tachina orgyie@ (1st Rept. Ins, Ill., p. 16). Very few of the cocoons 
examined were free from the Tachina parasite ; two, three and sometimes 
four were contained inthem. Of the myriads of the cocoons observed, it 
appeared that scarcely one out of a hundred had escaped the fatal visita- 
tion of this parasite. 

From one of the caterpillars Dr. Fitch bred a number of minute para- 
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sites belonging.to the family of Chalcidida, which were described by him 
under the name of Trichogramma? Orgyie. Another species, re- 
sembling this so closely as to have been named by him the “ brother para- 
site,’ Trichogramma fraterna, was found by him under conditions that 
led him to believe that it was also parasitic on the Orgyia. These 
species have been subsequently referred to the genus Tetrastichus 
by Mr. Howard, who is of the opinion that they will prove to 
be not parasites upon the Orgyia leucostigma larva, but upon a species 
of Pteromalus which is parasitic upon it. This Pteromalushas been 
reared by me in large numbers, but, in the uncertainty that attends the 
numerous described species of this extensive genus, it remains at the 
present undetermined. 

I have also obtained from the eggs of the Orgyia a minute parasite, 
which has been generically determined by Mr. Howard as Telenomus. 

A species of Hemiteles is a very common parasite upon the larva in 
the vicinity of Albany, and in some seasons it has proved to be the 
principal instrument in arresting its multiplication. 

There is alsoin my collection a Tachinid fly obtained from an Orgyta 
in 1879, which differs from the species described by Dr. Le Baron, in 
that it has two large reddish spots on each side of its abdomen, and that 
its white tegulz, instead of being translucent, are quite opaque. The 
Tachina orgyt@ is not at all uncommon with us. 


The Great Increase in its Ravages. 


That this insect has very largely increased in numbers and in destruct- 
iveness during the last twenty years is evident to all who have followed 
its history during that time, or to those who have but recently been 
drawn to notice it as a new depredator. To what cause, it may prop- 
erly be asked, is this great increase owing? 

An unusual abundance of a particular species of insect for a single 
year is a phenomenon of common occurrence, which can easily be ac- 
counted for from the operation of well-known natural causes. A 
remarkable abundance of a species for a term of years is not infre- 
quent, but soon it relapses into its former paucity and harmlessness 
before the attack of hosts of parasitic foes, which its great increase invites. 

Not so, however, with the Orgyia. Its conspicuous ornamentation 
and its assemblage in large numbers render it an attractive object and 
easily to be discovered by its enemies, and already, as stated, seven 
different species of insects are known to prey upon it. Scores of the 
smaller ones (Chalcididew), are often feeding in company within the 
body of a single caterpillar, and it sometimes seems as if almost every 
cocoon gave forth the parasite instead of the moth. And yet the 
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destructive caterpillar abounds, and continues to extend its range and 
to increase its injuries. 

That the present attitude of this insect is so different from that which 
it formerly held, and which it had assumed, doubtless, many years ago™ 
in conformity to a prevailing law of adjustment in nature, by which 
each creature eventually becomes fitted to the place it holds — cannot 
but be the result of some disturbing element operating upon it. Nor 
can there be any reasonable doubt of what this interference has been. 


The English Sparrow the Cause of the Increase. 

The extraordinary increase of the Orgyta leucostigma is owing to the 
introduction and multiplication of the English sparrow, Pyrgita domes- 
tica. 

This may seem a strange statement to many, in consideration of the 
fact that the sparrow was imported from Europe for the express pur- 
pose of abating the “caterpillar nuisance” in New York and some of 
the New England cities. 

In the year 1866, two hundred sparrows were brought over from 
England, and released in Union Park, New York. In 1867, forty pairs 
were imported and set free in New Haven. 

It is claimed in behalf of the sparrows that they accomplished the 
object of their introduction, and that within two years, they arrested the 
“ measuring-worm plague,” which had for years prevailed in the streets 
and parks of those two cities. They may have done so.t If it could 
be shown that they rendered this service — perhaps the only good that 
they have done — it would be insignificant in comparison with the harm 
they have subsequently caused — even if compared alone with the pro- 
tection given by them to the Orgyia. 

In substantiation of this charge, we present some notes of personal 
observations made in Albany, during the year 1872, which might doubt- 
less have been supported by similar observations in many other locali- 
ties. 

From the rapidity of multiplication natural to the English sparrow, 
and from the encouragement extended to them by our citizens in pro- 
viding cages for their shelter and food during the winter, they have be- 
come quite numerous. In several quarters of the city where they have 











*It is a native species, named and described in 1797. 

+A correspondent of the Rural New Yorker, in the issue for January 23, 1875, says: “At 
the very time of their introduction into New York City and Brooklyn, a small ichneumon 
fly had already lessened the number of span-worms which were so disagreeably abundant 
in these cities, and it is very probable that the insects would have disappeared without the 
aid of the birds.” 
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established themselves, their little flocks are continually before the eye, 
and their unceasing chatter constantly in the ear, almost to the exclu- 
sion of other sounds. 

The increase of the Orgyia lewcostigma commenced and has contin- 
tinued to progress with that of the sparrow. 

A remark made to me that the caterpillars had been observed to be 
very numerous in localities where the sparrows also abounded, induced 
me to undertake to verify or disprove the idea that had suggested itself 
to me, that the sparrow afforded actual protection to the caterpillars, 
and promoted their increase. 

In alocality in the city (intersection of Broadway and Spencer streets), 
which I had traversed daily during the preceding year, I had been inter- 
ested in watching the habits of a large company of sparrows which had 
established themselves in quarters evidently in every way suited to their 
taste and wants, among the vines and leaves of a large woodbine 
(Ampelopsis quinquefolia) which covered with a dense matting nearly 
the entire side of a large dwelling. Here I had observed a greater 
number of the sparrows than elsewhere in the city: they were still local, 
and far from being generally distributed. 

Upon visiting this locality for the purpose above mentioned, I found 
_upon the other side of the building and on an adjoining one, three 
other large woodbines not before noticed by me — making five in all. 
On a tall pole standing between the two buildings, a very large sparrow 
house, with many compartments, had been erected, and many smaller 
ones had been placed among the branches of the trees. The wood- 
bines seemed alive with the sparrows: hundreds were issuing from them 
and dropping down to their favorite stercoraceous repasts in the streets, 
and the air was vocal with their chattering. It was a rare bird-exhibi- 
tion. Here certainly was a test-case of the “insectivorous nature” of 
the sparrow. 

On the sidewalk in front of the two buildings, two large, spreading 
elms (Ulmus Americanus) standing between some maples, showed every 
leaf eaten from them, disclosing the nesting-boxes among their branches, 
and their trunks and limbs dotted thickly, or clustered with the easily- 
recognized egg-bearing cocoons of the Orgyia. Hundreds of imma- 
ture caterpillars were traveling over the trees, fences, and the walls ad- 
joining. No better evidence of the almost perfect immunity afforded 
to the caterpillars from their enemies— whether birds or insects — by 
the presence of the sparrows, could possibly be given. 

A portion of Broadway, between Clinton avenue and the Central 


railroad crossing, was also known to abound in the sparrows, the citizens 
11 
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resident there having fed them most generously, not only during the 
winter season, but also in the summer months. Nesting-boxes had been 
placed for them in most of the trees. Here the trees presented a pitiable 
sight. Many of the elms and horse-chestnuts were entirely stripped of 
their foliage — the naked ribs of the leaves of the latter seemed ghastly 
in their suggestion of fleshless fingers. Nowhere else in the city had 
1 seen such ravages. 

Passing thence to Pearl and State streets, the same association of 
sparrows, caterpillars, and their destructive work was-seen. Clinton 
square, where the sparrows had, in their introduction into the city, been 
specially taken under the care and protection of the residents on the east 
side of the park, afforded another excellent “test.” It was evident that 
the sparrows were in full appreciation of their privileges, from the almost 
incredible number sporting among the trees. ‘Their protégés were also 
in full force. Caterpillars and their cocoons met the eye everywhere, 
while hanging from the rails and caps of the iron fence surrounding the 
park were the dead and decomposing bodies of caterpillars, killed by 
the recent heavy rains (often so fatal to insect larve), in such numbers 
that they tainted the air in their vicinity. 

It seems unnecessary to extend this record farther than to add that 
in other sections of the city, observations made, were in accord with the 
above. : 


How the Sparrows protect the Caterpillars. 


That the sparrows decline to eat the Orgyia caterpillars is not a charge 
against them: they could not eat them with impunity; the diet would 
doubtless prove fatal to them. The charge to which they are amenable 
is this: By the torce of numbers united to a notoriously pugnacious dis- 
position, they drive away the few birds that would feed upon them. Of 
these we know but four species, viz.: The robin (Merula migratoria), 
the Baltimore oriole* (Icterus galbula), the black-billed cuckoo (Coecygus 
erythropthalmus), and the yellow-billed cuckoo (Coccygus Americanus)- 
The above species seem, in the ordering of nature, to have been 
assigned to us for protection from an undue multiplication of a large 
number of hairy caterpillars of injurious habits. While the naked ones 
are a tempting morsel to most of our insectivorous birds, they instinct- 
ively reject the others, the hairs of which would fill their stomachs with 
a mass of irritating and indigestible material. As we often discover in 
the animal kingdom special provisions for the accomplishment of cer- 
tain purposes— as for example, the crossed mandibles of the cross-bill 








*This bird has been seen with its head thrust into the web-nest of the tent-caterpillar, 
eagerly devouring its occupants. 
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(Loxia leucoptera), fitted for tearing open the cones of hemlock and 
pines for extracting their seeds for food —we may presume that the 
above-mentioned birds are enabled, through some peculiar structural 
feature, to appropriate the food that others are compelled to reject. 
One of them, the yellow-billed cuckoo, is known to shave off the hairs 
of the Orgyia leucostigma caterpillar before swallowing it. The follow- 
ing account of the operation is from Dr. Le Baron, former State Ento- 
mologist of Illinois: “ My attention was attracted to a cuckoo regaling 
himself upon these caterpillars which were infesting, in considerable 
numbers, a larch growing near the house. My curiosity was excited by 
seeing a little cloud of hair floating down upon the air from the place 
where the bird was standing. Upon approaching a little nearer, I could 
see that he seized the worm by one extremity, and drawing it gradually 
into his mouth, shaved off, as he did so, with the sharp edges of his bill 
the hairy coating of the caterpillar and scattered it upon the wind” 
(First Report on the Insects of [liinois, 1871, p. 17). 


Preventives and Remedies. 


A relentless war upon the English sparrows.— If the protection of the 
Orgyia by the sparrow has been shown, as we believe, beyond question, it 
follows that, with the abatement of the sparrow plague, the ravages of the 
caterpillar would be arrested, or very greatly reduced. In view of the 
magnitude of these injuries to our shade and fruit trees, I do not hesitate 
to recommend, as a preventive measure, the removal, from among us, of 
the English sparrow. It would also serve to diminish the losses annually 
sustained in our orchards, forests and gardens, from the following well- 
known noxious species: The apple-tree tent-caterpillar (Clisiocampa 
Americana), the forest tent-caterpillar (Clisiocampa sylvatica), the fall 
web-caterpillar (Hyphantria textor),* the yellow-necked apple-tree cat- 
erpillar (Datana ministra), the yellow woolly-bear (Spilosoma virginica), 
and many others of the kind. 

As means toward the desirable removal of this intruding protector of 
injurious insects, the “ineligibility”’ of which in this country has been 
clearly shown by high ornithological authority,t the following may 
be suggested: Removal of all nesting-boxes; destruction of their nests;{ 
depriving them of shelter and nesting beneath the cornices of buildings 








* For its increasing abundance in Washington, D. C., see American Naturalist, Sept., 
1881, xv, p. 747. 

+ See Dr. Coues on “‘ The Ineligibility of the European House Sparrow [Passer domesti- 
cus] in America.’’ American Naturalist, August, 1878, xii, pp. 499-505. 

+ Under the existing laws of the State of New York, this is only permissible under cer- 
tain circumstances, It is hoped that all restriction will be removed by the present Legis- 
lature, through a proposed amendment to our game laws. 
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by wiring over all available openings ; using them for food, they being 
already an article of sale in markets, and said to make an excellent pie ; 
employing the most efficient means to prevent their living in grain-fields, 
where their intrusion forfeits their lives * (not protected by law). Still 
another means has been reported to me as having been resorted to under 
the provocation of great annoyance and large losses — feeding with food 
prepared with some anesthetic, permanent in its effects. 

Destruction of the Orgyia eggs.— An effectual means of prevention 
of the Orgyia injuries, so far as it can be resorted to, is the destruction 
of its eggs. This may be accomplished, to a great extent, by a moderate 
expenditure of labor. The egg-deposits are conspicuous objects, and 
at once attract the eye looking for them, until, after long exposure, they 
become weather-worn and lose their original whiteness. Even then they 
are not difficult to find, as the cocoons upon which they are placed often 
occur in patches of a dozen or more. A favorite location for them is where 
a limb has been cut from a tree and a convenient angle afforded by the 
overlapping growth of the sap-wood. As many as fifty egg-bearing 
cocoons have been gathered from a single tree-trunk while standing on 
the ground, the eggs of which represented twelve or fifteen thousand 
caterpillars. 

The month of August would be the most favorable. time for collecting 
the eggs from the trunks and larger branches of trees, they being more 
conspicuous at that time than later. Those out of arm’s reach could be 
removed by poles or scrapers prepared for the purpose. 








* The sparrow has increased greatly during the last ten years [in England]; great packs 
of them swoop down on the wheat-fields, destroying more than they consume, spilling it 
over the ground. Every piece of wheat that I saw this year has had more corn [wheat] 
destroyed by sparrows than would pay one rent at least.  * %) 1%) jlifithereyareyas 
many sparrows in other parts of the country as there are in Lincolnshire, most certainly 
one million pounds sterling would not repay the occupiers of the land for the yearly loss 
sustained by the depredations of this most quarrelsome pest. * eS * They pre- 
vent the increase of swallows, and have literally driven all our soft-billed insect-eating 
birds from our gardens and orchards. The fly-catcher has gone; also the tree-creeper, the 
peep, the minor warblers, most of which lived on the eggs of moths and butterflies. * 


* * hey were found to be feeding upon turnip seed * * a to be 

eating red clover seed v 2 * for two weeks they ate buds of fruit trees. 

3 * In August, just when the grain begins to ripen, they assemble in vast 
flocks, and soon commit sad havoc in fields of wheat, oats and barley. * * * 


A field of wheat near Isleworth was so utterly ruined by legions of the sparrows which 
swarm amongst the neighboring villas, that it was left uncut. (Report of Observations of 
Injurious Insects, by Eleanor A. Ormerod, 1884, pp. 40-42.) 


Such will probably be the habits of the sparrow when it shall have spread over the agricul- 
tural districts of the United States (at present preferring the larger cities), unless a war of 
extermination be soon commenced, and continued under the encouragement of liberal 
bounties offered for their heads. 

In England, at the present time, farmers are resorting to poison as an easy way to re- 
duce their numbers, and Farmers’ Clubs are paying from 3d to 6d per dozen for old or 
young sparrows or their eggs. 
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In a communication to the Albany Hvening Journal of August 13, 
1881, the following recommendations were made by me : 

1. That each householder charge himself with the duty of the collec- 
tion and destruction of these egg-masses upon his own premises. The 
children of a family will prove ready collectors, especially if encouraged 
by competition or the offer of a small reward. 

2. That the authorities in charge of our public grounds direct the 
performance of the above duty. 

3. That the chief of police direct that the police of the city call at- 
tention to its performance whenever they shall observe its neglect, and 
that this action be authorized by a resolution to that effect by the 
common council. 

4. That the collection and destruction of the cocoons of this insect 
be confined to those bearing the white egg-masses, as all others are those 
of males, or of ichneumonized [parasitized] females, which may be of 
great service in developing parasites to aid in the work of extermination. 

5. That further search be made for the eggs late in the season, when 
the absence of leaves will permit their detection on limbs and branches 
where they may not now [in August] be seen. 

Most of the cocoons bearing the egg-clusters will be found upon the 
trees or shrubs upon which the larve feed, where they were placed 
through the instinct of the caterpillar, in order ‘that the young brood, 
upon hatching, would not have to travel beyond their feeble strength in 
search of food. The male caterpillar, with no provision of the kind to 
make, may wander elsewhere in search of shelter, on the edges of over- 
lapping clap-boards of dwellings, beneath the boards and rails of fences, 
caps of fence-posts, copings of any kind, window-sills, or in any con- 
venient nook. ‘These need not be destroyed, for, upon being opened, 
they will be found tenantless or, still better, to contain parasitic pup. 


Jarring.— When the egg-gathering has been neglected and the cater- 
pillars are discovered destroying the foliage of trees of moderate size, 
as are many of our fruit trees, a sudden jar will bring them down, and 
if sheets are first spread beneath, they can readily be gathered up and 
destroyed. 

Paris green.— When operating upon larger trees, the caterpillar may 
be destroyed by showering with Paris green in water. With a force- 
pump of good construction, the upper branches (usually the first to be 
attacked, as the larva is noted for its climbing propensity) of many of 
the horse-chestnuts can be reached from the ground. When the larger 
elms are infested it will be necessary to ascend the tree by the aid of a 
ladder and distribute the liquid from the principal branches. The Hy- 
dronette, made by Messrs. Rumsey & Co., of Seneca Falls, N. Y., and 
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figured in my first report (page 29, fig. 8), will be found convenient to 
use in connection with a pail of the mixture hanging upon the left 
arm. When the mixture is to be employed in this manner, the stirring 
necessary to prevent the settling of the Paris green would be rather in- 
convenient, and it would, therefore, be better to substitute London pur- 
ple, which remains suspended for a longer time in water. <A half-ounce 
of the purple to a pailful of water, or the somewhat stronger mixture of 
a half-pound to the barrel could be used for the purpose. 

Cotton bands.— Bands made of loose cotton batting placed around 
the trunk, at arm’s reach or higher, have become quite popular in some 
of our cities, as ameans of preventing the Orgyia attack. Their indis- 
criminate use must be condemned. ‘They may be of service, and they 
may be decidedly objectionable. From what has been written of the 
natural history and habits of this species, it will be seen that the attack, 
in almost every instance, proceeds from the eggs deposited the preceding 
year upon the tree. If, therefore, the tree is of sosmall a size as to ad- 
mit of its thorough inspection throughout and the certainty that no egg 
clusters are upon it (which could rarely be attained), then a band ap- 
plied would prevent the caterpillars which may be wandering in search of 
food from ascending its trunk and feeding upon the leaves. But if the 
eggs or the young larve are already upon the tree, the band will prove 
a positive evil. In the event of the caterpillars having so thinned the 
foliage that a better feeding ground is desired, the cotton barrier en- 
countered in their attempted migration would turn them back to resume 
and complete their destructive work. With even fewer numbers upon 
the tree, the barriers would prevent the mature caterpillars from descend- 
ing to the rougher bark of the lower part of the trunk, in the crevices of 
which they prefer to build their cocoons, and would confine them to 
the branches, where it would be difficult to discover the egg-clusters, and 
to reach them for their destruction as previously recommended. 


A New Form of Orgyia Attack. 


In the summer of 1883, contemporaneously with the first appearance 
of the Orgyia attack upon the foliage, between the 1oth and 15th of 
June, the sidewalks, streets and public parks in Albany, wherever the 
white elm (Ulmus Americanus) was growing, were observed to be 
sprinkled with newly fallen leaves. They continued to drop in increas- 
ing number until toward the close of the month, when, in many places 
where they had been permitted to lie undisturbed, they completely cov- 
ered the walks or ground. 

Upon taking some of them up for examination, they were found to 
be attached to the tips of the twigs and to comprise nearly all of the new 
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growth of the season. The pieces were from two to three inches in length, 
each bearing from four to ten fresh uninjured leaves. It was evident 
that they were not being broken off by unusually high winds, for even 
in the absence of winds, each day continued to add to their number and 
to increase the abundance of the fall. 

Making critical observation for the discovery, if possible, of the cause 
of so unusual a phenomenon, it was noticed that from above the point 
at which the tip had been broken, the bark was entirely removed for an 
extent averaging one-tenth of an inch, presenting the appearance shown 
in Fig. rx. The mannerof its removal showed it to have been eaten by 
an insect. The suggestion was made to me that it was the work of some 
small insect of similar habits to those of the twig-girdler, Oncideres 
cingulatus (Say), but the closest examination failed to show either scar 
or egg within the tip. 

From the character of the injury, together with the abundant pres- 
ence of the caterpillar upon the trees at the time, and of no other ob- 
served depredator, I believed that it was the work of the Orgyia. If 
so, it was of especial interest, as showing a new habit developed, for 
this form of attack had never been recorded of the insect. To verify 
the belief, after ascending some trees and examining branches within 
reach from windows, I went upon a house-top, where the limbs of a 
large elm, projecting over the roof, gave an excellent opportunity for 
examination. The larve were abundant upon the tree ; the flat roof 
was strewn over and heaped in corners with the broken-off tips; very 
many girdled tips still held their place on the tree; and after careful 
search, Orgyia larve were discovered in the act of eating the bark at 
the girdled points. From later observations, it appeared that the gird- 
ling had at this time nearly ceased. 

The following explanation of the cause of the falling of the girdled 
tips seems a rational one. Upon the eating away of the bark by the 
Orgyia caterpillar, the wood rapidly dried from its exposure to the air 
and arrest of circulation, and soon became so brittle that from a mod- 
erate swaying of the branches, the weight of a half dozen or more of 
large succulent leaves would occasion the breaking-off of the slender 
twig —often not exceeding, in its dried state, the diameter of an ordi- 
nary pin. 

For the occurrence at this time of this novel form of Orgyia attack, I 
can only offer the following as a plausible explanation : The spring 
had been remarkably cold, and as a consequence, the development of 
the foliage had been delayed to quite beyond the ordinary time. The 
sudden advent of warm weather caused a corresponding sudden start 
in vegetation, followed by a vigorous growth, and the young tips of the 
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elm would, as the result, be unusually tender. ‘The particular feeding 
ground of many of the lepidopterous larve is known to be selected only 
after repeated tastings and rejections of such portions of their food- 
plant as they traverse, and a final acceptance of that most agreeable to 
them. By a process like this the Orgyia may have made the discovery, 
that just at the commencement of the new growth, as the result of the 
seasonal conditions above mentioned, there was concentrated in the 
tender bark nutriment far more acceptable to it than that offered in the 
leaves, upon which alone it had hitherto been accustomed to feed. As 
the bark hardened with the advancing season, it would cease to be 
desirable for food. 

During my absence from the city for most of the months of July and 
August, the following observations upon the falling tips and the Orgyia 
were made, at my request, by Mr. W. W. Hill: 


July 6. Tips of four to six leaves falling, larvae —some spinning. 

July 10. Many larvee spinning — a female moth ovipositing. 

July 11. A few tips observed. 

July 12 and 13. Tips falling fast after a heavy rain—moths ovi- 
positing. 

July 14-21. Tips falling — male and female moths observed. 

July 22-31. Larva, cocoons and moths — many tips falling. 

Aug. 1. Larvez, cocoons and tips observed. 

Aug. 2-11. Tips falling, but no larve or moths seen. 

Aug. 18. Tips still falling. 


On my return to Albany for a few days, on the 21st of July, 
most of the tips then falling and many of those upon the ground 
presented a new feature. The breaking, instead of being at the base 
of the girdling, just above the commencement of the new growth, was, 
in these, at the preceding node, covering the growth of the former year, 
as represented in Fig. 12. Asarule, the twigs showed a greater diameter 
at their decorticated portion, compared with those of the earlier fall, and 
the leaves attached to them had been all more or less eaten by the Or- 
gyia. Their greater strength had permitted them to remain longer upon 
the tree, and until the death of the preceding internode, which soon fol- 
lowed the arrest of the circulation— its starvation ensuing — it being 
unprovided with leaves through which a circulation could still be main- 
tained. When dead, a slight movement of the branch by the wind, or 
even the weight of the terminal leaves would be sufficient to disconnect 
it at its lower and weaker node. Ina few instances, as shown in Fig. 
13, where the girdling had been at a little distance above the node mark- 
ing the commencement of the present year’s growth, the separation had 
been at this point, while others separated in this manner, instead of the 
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narrow girdling band, had had the bark irregularly removed for the ex- 
tent of an inch or more, as in Fig. 14. All of these later falling twigs 
showed the interval that had elapsed between the injury and the fall, in 
that the roughened edges of the bark left by the gnawing had healed 
over with the peculiar roughened and rounded enlargement following 
the deposit of the reparative material under such conditions. Some of 
the twigs gathered gave excellent illustration of the ascent of the sap 
through the outer wood, and its return, after assimilation in the leaves, 
through the inner bark. In one instance, where the leaves were un- 
usually large, the descending sap, arrested at the girdled point, had 
built up structure in the tip until its diameter was more than double that 
of the starved internode below, while the immediate point of the arrest 
was quite enlarged from the material there deposited, as shown in Fig. 15. 

This peculiar attack did not extend to the other principal food-plants 
of the Orgyia, as the horse-chestnut, maple, apple and plum, nor would 
it be expected to occur in connection with growth and structure so dif- 
erent from that of the elm. 

The same attack upon the elms, and to about the same extent, was 
noticed by me in Troy, N. Y., six miles north of Albany. It has not 
been reported elsewhere, although it probably extended to other locali- 
ties where the Orgyia abounded under similar climatic conditions. It 
was not observed in the city of New York, although the caterpillar was 
very abundant there, and through its excessive ravages, attracted great 
attention, as has been already referred to. 


Plusia brassice Riley. 
The Cabbage Plusia. 


(Ord. LeprpopTerA : .Fam. Nocruip2.) 


Rey: 2d Rept. Ins. Mo., 1870, pp. 110-112, f. 81 (orig. descr. and notice); American 
Entomol., iii, 1880, p. 200 (cannibalistic habits); Ind.-Suppl. Mo. Repts., 
1881, pp. 77-8 (descr.); in Papilio, i, 1881, p. 106 (differences from P. 
ni); id., ii, 1882, p. 48; in Rept. Commis. Agricul. for 1883, pp. 119-122, 
pl. 1, figs. 2, 2a, pl. 11, f. 2 (habits, nat. hist., remedies, etc.). 

Tuomas: 7th Rept. Ins. Ill, 1878, p. 229 (habits and descr.); 9th Rept. do., 1880, 
p. 40; 10th Rept. do., 1881 (figs. from Riley, brief deser. of larva). 

GROTE: in Bull. Buff. Soc. Nat. Sci., i, 1873, p. 147 (as P. ni); id., ii, 1875, p. 
30 (catalogued as P. ni); in Canad, Entomol., vii, 1875, p. 205 (as P. 
brassicw); in Papilio, i, 1881, p 127 (may be P. ni). 

BETHUNE: in Rept. Ent. Soc. Ont. for 1871, p. 5, f. 93, 1872 (from Riley). 

PACKARD : in Hayden’s 9th Rept. U. S. Geolog.-Geograph. Sury. Terr., 1871, p. 
752, figs. a, b, c (from Riley). 
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SPEYER : in Stett. Entomolog. Zeit. for 1875, pp. 165, 166 (compared with P. 77). 

LINTNER : in Colvin’s 7th Rept. Surv. Adiron. Reg. N. Y., 1880, p. 399 (as P. ni, 
visiting flowers in I11.); in Count. Gent., xlvi, 1881, p. 711 (general notice); 
1st Rept. Ins. N. Y., 1882, pp. 65, 156 (remedy and parasite). 

HowarbD: in Bull. No. 3, Div. of Entomol.— Dept. Agricul., 18838, p. 20 (effects of 
pyrethrum on larve). 


The increasing destructiveness of this insect within the past few years 
has brought it prominently into notice, and in response to the many re- 
quests made for information in regard to it, its natural history has been 
ascertained and published, together with the means by which the exces- 
sive injuries from it, threatened, may be largely averted. 

Examples of the larve, pupe and the moths were received from 
Dover, N. J., during the latter part of October, with the statement that 
they had been for some time past, and still continued to be, very de- 
structive to cabbages and Swede turnips, defying the remedies with 
which the larvee of the cabbage butterfly, Pieris rapw, had been suc- 
cessfully combatted. The moths had been observed depositing eggs 
upon the cabbage soon after sunset. It was desired to know if they 
were an old or a new enemy, and if it was probable that they would 
continue to be formidable, or were they developed in their present num- 
bers by the recent heat and drouth. 


Description. 

Larva.— The caterpillar, shown at @ in Fig. 15, is of a pale-green 
color, delicately lined in white, with some small white spots, each 
of which bears a short hair, usually blackish. The head is small, 
flattened and shining. The body is slender, deeply constricted 
at the joints, gradually increasing in size from the head to the 
eleventh segment, where it 
is rapidly contracted and 
slopes abruptly to the pair 
of contiguous anal prolegs: 
besides these, there are two 
other pairs of prolegs, and 
the three pairs of true legs. 
Its length at maturity is 
nearly one inch and a quar- 
ter. 

The method of walking 
of these caterpillars is rather 
unusual among the octat- 
de, in that they loop the 





Fig. 15.—The Cabbage Plusia, PLusta BRASSICZ: a, the larva; 
b, the pupa within the cocoon; c, the male moth. body after the manner of 
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the “measuring worms ” or “ geometers” of the Geometride, as repre- 
sented in the figure; but unlike most of the geometers, they are tapering, 
and not cylindrical throughout. This motion is the consequence of 
their being unprovided with prolegs on the sixth and seventh segments 
— having only three pairs of abdominal legs instead of the usual num- 
, ber of five. 

Pupa and motn.—The chrysalids or pupz into which the larvee 
transform are contained within loosely-spun silken cocoons, permitting 
the pupee to be seen through the threads, as shown at 0. Several of 
the larvae received were spinning their cocoons October 25th, while 
others were apparently but about half-grown. The pupe are of a light 
yellowish or green color, with a projection on the central portion of the 
lower side, indicating the unusually long proboscis of the moth, for 
which provision is made in its extended case. 

The front wings of the moth are dark grey, almost brown ; the indis- 
tinct transverse lines are pale yellowish ; the more conspicuous mark- 
ings are two small silvery spots near the center of the wing, either 
united or close together, of which the outer one is oval and the inner 
U-shaped. The hind wings are smoky outwardly, and yellowish toward 
the base. The expanse of wings is about one inch and a half. 

The male moth shows a peculiar feature in two tufts of fawn-colored 
hairs, which spring from the sides of the abdomen behind the middle, 
and meeting on the back. In the figure of the moth, at ¢, this feature 
has been given unusual prominence, in comparison with the examples 
seen by me. 

For the detailed description of the moth, which might be required 
for its separation from some closely resembling species, when captured 
elsewhere than in connection with its larva or general food-plant, refer- 
ence may be made to its original description in the 2d Missouri Report, 
pages 111-12. 


Food-Plants. 


The insect has become a well-known cabbage pest, and its specific 
name indicates its favorite food-plant, upon which it usually occurs, but 
it is far from being confined to the cabbage. Its list of food-plants is 
being continually extended as the result of further observations, and 
already it embraces kale, turnip, tomato, lettuce, celery, mignonette 
(Reseda), dandelion (Taraxacum), dock (Rwmex), Crepis, Chenopo- 
dium, clover (Trifolium), German ivy (Senecio scandens), Japan quince 
(Cydonia japonica).* It seems to have developed a particular fondness 





*Riley: Jtept. Comm. Agricul. for 1883, p. 119. 
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for celery , as it is reported as having nearly destroyed a celery patch 
near Bladensburg, Md. 


Distribution and Injuries. 


The species occurs in most of the Middle, Southern and Western 
States, from New York along the Atlantic States, the Gulf States, and the 
Mississippi valley States to Missouri and Illinois. In the Southern 
States its injuries to cabbages are quite severe. Its depredations are 
seldom serious in the Middle States, except in times of drouth and con- 
tinued hot weather, which seem almost essential to its presence. It has 
never, to my knowledge, occurred in New York in numbers capable of 
inflicting much harm, and indeed the moth is regarded asa rarity by 
our collectors. Within the last five years several of the moths have 
been captured near Albany, and it is not improbable that the species, 
as in the case of the harlequin cabbage-bug, Murgantia histrionica, 
may be gradually working its way northward and adding to its perma- 
nently occupied territory. It does not yet appear in careful lists of 
Lepidoptera occurring in the State of Maine. It has been recognized 
among collections made in California.* 


Its Resemblance to an European Species, 


It approaches so nearly to an European species, Plusta nt Hiibn., 
that its specific difference has been questioned and given occasion to con- 
siderable discussion among some of our writers. But as Dr. Speyer, a 
distinguished Prussian entomologist, whose studies of the allied forms 
of Lepidoptera in Europe and America have been so critical and just 
as to have been generally accepted, has carefully compared the two, 
and believes them to be distinct forms, they are so received, at present, 
by our leading entomologists. 


Number of Broods. 


In its more northern extension there are two annual broods, for, from 
larve taken in August, after about two weeks of pupation, Dr. Thomas 
has had the moths emerge on the rst of September, which deposited 
their eggs for a second brood in October. In the Southern States 
there are probably four broods, for Mr. Grote took examples of the 
moth in Alabama, during the last of February. Some of the European 
Plusias are recorded as having three broods a year, although most of 
them are believed to be single-brooded. 





*It is reported as appearing, in 1884, in Ramsey and Hennepin counties, in Minnesota, 
and proving almost as injurious to cabbages as the white cabbage butterfly Pieris rapa 
(O. W. Oestlund). 
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Cannibalistic Habits. 


An instance has been given by a correspondent of the American 
Entomologist, where this species manifested a cannibalistic propensity. 
Two of the caterpillars having been inclosed in a box with two of those 
of the cabbage butterfly, Pieris rape, and three of another cabbage 
pest, Pionea rimosalis, upon opening the box three days thereafter, it 
was found that the Plusias had killed and eaten all the others. Should 
this love for its kind develop into a habit as strong as that existing in 
the corn-worm, Heliothis armiger (see First Report, pages 119-120), it 
might become serviceable in reducing the number of its associate dep- 
redators on the cabbage. 


Remedies. 


When not extraordinarily abundant, this insect may be kept in check 
by a moderate amount of labor expended in hand-picking; for as 
the caterpillars usually rest with their body looped in 4-shape, they 
are conspicuous objects, and may be readily discovered and gathered. 
They may also be destroyed by sprinkling the plants with hot water, of 
a temperature not exceeding 150° Fahr., if applied through the nozzle 
of a common sprinkler; but if distributed in the finer spray of the rose 
of a force-pump, a temperature as high as 17o° should not injure the 
leaves. But probably the best application, the easiest and the most sat- 
isfactory, would be that of pyrethrum. A tablespoonful of good fresh 
powder, diffused through two gallons of water and sprinkled over the 
plants, would destroy the larvee— the more quickly if employed while 
they are still immature. 

A preventive measure that would amply repay the effort would be to 
capture the moths when they are abundant, in a net, as they hover 
about the plants at dusk in readiness for the deposit of their eggs. 
That they are so abundant at times as to be easily captured in this man- 
ner is evident from the statement made by a gentleman from the Dis- 
trict of Columbia, in commending this method, that in a long-continued 
drouth “‘ the moths came in swarms, and afterward come the worms.” 
Catching the moths in their peculiar flight could easily be made a pleas- 
ant pastime for the children of a family, while it might serve the addi- 
tronal purpose of leading them to the fascinating study of the habits of 
the insect world. So simple a thing as an insect net, might thus, under 
proper direction, become one of the most important of household im- 
plements. 
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Plusia dyaus Grote. 


(Ord. LEPIDOPTERA: Fam, NocTuIpD#&.) 


GROTE : in Canadian Entomologist, vili, 1875, pp. 203-4. 


Several of the caterpillars of this beautiful moth were received in the 
month of February, from Dr. R. H. Sabin, of West Troy, N. Y. They 
had been taken from his conservatory, where they had been proving 
quite destructive to a number of the plants. They had first been dis- 
covered upon a heliotrope which was nearly destroyed before the attack 
was noticed. They were picked off by hand and killed, as they were of 
large size — about an inch in length —and readily found, both by the 
eaten leaves and the masses of excremental matter adhering to the 
foliage below them. Subsequently others were discovered, feeding 
quite as greedily upon different species of Geraniwm, brookmansia, 
easter-plant (Hupatorium ageretoides), stevia, etc. They seemed espe- 
cially fond of the Wandering Jew (7?radescantia), the succulent leaves 
of which were rapidly consumed with evident relish. 

The insect had never before been observed by Dr. Sabin, nor, indeed, 
any such formidable mid-winter attack in his conservatory — the season 
in which we natufally expect to enjoy immunity from insect ravages. 


The Caterpillar. 


The caterpillars were innocent-looking creatures, with their small 
head and attenuated form, in their pale-green garb, delicate white lin- 
ings and transparent skin, through which the pulsation of the dorsal ves- 
sel (the heart) was plainly to be seen. ‘Their peculiar looping move- 
ment in walking is like that of Plusia brassica@, as all the species of the 
genus Plusia are provided only with six pairs of legs in lieu of the nor- 
mal number among the Noctuide, of eight. 

As the caterpillar has not been described, the following detailed de- 
scription of it is given : 

Length at maturity, from 1.3 to 1.5 of an inch; regularly increasing 
in size from the head to the penultimate segment. The head is round, 
flattened in front, and of ashining apple-green color ; the mandibles 
are black-tipped ; the labium pearly white ; the clypeus transparent, 
disclosing internal organs; the ocelli are black. A few hairs are observ- 
able upon the sides of the head which are nearly as long as its diameter. 
The breadth of the head is about one-fourth that of the eleventh (the 
broadest) segment, and nearly equal to that of the first. 

The body is clear apple-green in color upon the sides and beneath, 
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and whitish-green over the back. The dorsal vessel is apple-green 
with its borders well-defined by white lines, contracted at the incisures 
and considerably enlarged centrally upon each segment. Below the 
dorsal vessel is a whitish shading, inclosing the anterior of the trape- 
zoidal spots, and extending nearly to a pale whitish-green subdorsal line 
which is angulated on each segment beneath the posterior trapezoidal 
spot; there are also two lateral similar colored lines above the spiracles, 
the lower of which runs nearly straight, while the upper one is quite 
toothed or crinkled. The spiracles are of a pale orange color. Each 
of the usual piliferous spots bears a pale-colored hair of the average 
length of one-fourth the diameter of the body. In addition to these, 
there are a number of corneous yellowish dots scattered, or grouped in 
short rows, upon the sides. The body slopes abruptly from the crown 
of the eleventh (penultimate) segment to the anal pair of prolegs. The 
legs are long, watery-green, and transparent; the prolegs are dull green 
with their plantee tinged with red. 

In one of the examples, the slightly elevated piliferous spot above 
the spiracle on each segment, is black, as are also all of the like spots on 
the head, of which there are four conspicuous ones arranged in a rhom- 
boid. All of the setiferous spots of the first segment are also black, as 
are the two dorsal ones on segments two and three; those on segment 
eleven are annulated with black. 


The caterpillar is a rapid and seemingly a greedy eater, and is not 
easily disturbed when feeding. Its large excremental pellets are dis- 
tributed over the leaves to which they adhere. At times it assumes the 
favorite position of many of the Geometride when at rest. Sustaining 
itself with its prolegs, it elongates the detached portion of its body and 
extends it at a considerable angle with the leaf or stem — the three pairs 
of true legs scarcely visible from being folded upon one another and 
upon the body and directed forward in range with the head similarly 
projected. 


Transformations. 


The larve were brought to me on February roth, when they were 
nearly full grown. ‘They were fed upon the leaves of the Wandering 
Jew. Two of the number spun up in slight cocoons made of fine 


threads within the leaves on the 13th. ‘The cocoons were of so slight a 


texture as hardly to deserve the name when compared with some of the 
architectural marvels which many species of caterpillars construct for 
shelter and protection during their long months of pupation — firm as 
parchment, double-walled to exclude wet and to regulate temperature, 
with an accurately adjusted lid in some cases for the escape of the inclosed 
insect, and with other wonderful contrivances for, and adaptations to, spe- 
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cial purposes. It consisted only of a few loose silken threads for support 
and a thin sheet for covering, thrown across and within the upturned 
edges of a leaf of their food-plant. Through this thin webbing the 
caterpillar could be seen for two days after the spinning, when, by 
gradual contraction and finally throwing off the caterpillar skin, it 
assumed the pupal form. The pupa could be watched day by day grow- 
ing darker in color as the insect within was taking form and substance, 
until twenty days had passed, when the beautiful moths, one after 
another, emerged. 


Beauty of the Plusia Moths. 


Guenée, in his Histoire Naturelles des Insectes, thus discourses upon 
the beauty of these moths: 

The perfect insects are, without exception, most beautiful. Some of 
them claim our admiration from their satiny plates in bronze or reddish- 
brown, of which the most conspicuous precedes the terminal border, and 
reaches, in gradual contraction, the median space behind the basilar line. 
But the larger number, in addition to these plates which occur with 
almost all, bear a particular ornament. This ornament consists in one 
or two spots placed beneath the cell, peculiar to this genus and not answer- 
ing to any of the three ordinary spots. These spots are colored with a 
matter which imitates polished gold or silver in color and brilliancy. 
They are slightly raised upon their borders as if some drops of these 
rich colors had fallen upon the wing and become depressed in the mid- 
dle in drying. But, like all the rest of the wing, they are composed of 
imbricated scales, of which the exterior ones form a hem in rounded out- 
line, instead of being transversely disposed as are all the other scales of 
the wing, even those which form the metallic portions often as brilliant 
as are these particular spots. 

But it is not only by their brilliancy that these spots are remarkable ; 
it is also by their form, which is not less essential, and which serves us 
potently in distinguishing the species. Sometimes they are but simple 
rounded plates, sometimes two contiguous points; more frequently the 
posterior one has the form of an oval point, while the anterior is shaped 
like a hook more or less open, resembling a U or a Y, or yet an interro- 
gation point wanting its dot beneath. Finally, the two spots are bound 
together, and then the posterior sign takes the form of a tear or a drop» 
and the entire figure represents a gamma or a lambda reversed. Both 
of these and other names of letters and characters have been called in 
requisition for designating the species of the genus Plusia, although 
these alphabetic signs are not always very striking. (octuélites, 11 
p: 325-6.) 
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The Species Doubtfully Named. 


I have referred this moth, for the present, to Plusia dyaus, in defer- 
ence to the determination made of it by Mr. Grote, although probably 
done without comparison with his type or other examples. The differ- 
ences observable in the specimens in my possession, when compared 
with a single example of P. dyaus (not in perfect condition, it should be 
stated) have led me to doubt the correctness of the determination. 

In that species, the inner silver spot is subrectangular, tending to 
form the three sides of a square, while in this it is distinctly rounded 
where it connects with (er almost touches in one example) the outer 
tear-shaped character; the two together having much the appearance 
seen in Plusia ow and Plusia precationis. The inner transverse line is 
more nearly straight in this in its course from the inner margin; and 
there are other differences that need not now be indicated. 

Mr. J. B. Smith, whose careful studies have made him our accepted 
authority upon the Voctuid@, to whom I have submitted an example of 
the moth with the request that he would pronounce upon it, has returned 
answer that it is net P. dyaus and that he cannot satisfactorily identify 
it with any species ; but, in consideration of the differences in the de- 
terminations of the Plusias in different collections, he would not like to 
pronounce definitely upon it until after study of the types of all the 
doubtful forms. 

If, upon further study, the present form proves to be new to science, 
I would propose for it the name of Plusia culta, 


Amphidasys cognataria Guenée. 
The Currant Amphidasys. 


(Ord. Leprpoprera ; Fam. GromeTrip&.) 


GUENEE: Hist. Nat., Ins.-Lep., ix, 1857, p. 208, No. 312. 

Warxer: List Lep. Heteroc. Brit Mus., 1860, xxi, p. 307. 

PackarD: Guide Stud. Ins., 1869, p. 322 (brief notice); Mon. Geomet. Moths, 
1876, p. 413, pl. 11, f. 4 (of moth), 

Bow ks: in Canad. Entomol,, iii, 1871, p. 11 (descrip. of stages). 

SAUNDERs: in Rept. Ent. Soc. Can. for 1871, p. 88; Ins. Inj. Fruits, 1883, p. 349- 
50, f. 363 (of moth). 

LINTNER: in 26th Rept. N. Y. St. Mus. Nat. Hist., p. 166 (larva deser.); in Count, 
Gent., xlvii, 1882, p. 785 (on apple tree), 
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The popular name given to this insect of the “Currant Amphidasys” 
is in consideration of its having been found to be more destructive to the 
currant than to other of the food-plants upon which it oceurs. On one 
Occasion a small black currant bush was observed as presenting a pe- 
culiar appearance, as if only the bare stalks of the leaves were remain- 
ing upon the branches. On closer examination the supposed stalks 
proved to be the bodies of caterpillars of this species, resting in their 
customary manner, clinging to the branches with their anal legs, 
and holding their bodies extended (Bowles, loc ett.). Twenty-four of 
the caterpillars were collected from the one bush. 

This species, as appears above, belongs to the family of Geometridae, 
so called from the peculiar gait that the larvae have in walking. The 
larger number have but ten legs (a few have twelve or fourteen) instead 
of the ordinary number belonging to caterpillars, viz., sixteen; of theses 
the three pairs of the front segments of the body are placed closely together 
and the two hinder pairs quite at the otherextremity, At rest they clasp 
the twig upon which they are placed, with the two terminal pairs of 
prolegs, extending the body rigidly outward at an acute angle with the 
twig, with the front legs folded so closely together and against the head as 
not to be visible. In this attitude they are scarcely to be recognized as 
living objects. Their obscure colors and some rugosities of surface 
make them resemble closely a piece of dried twig, for which they are 
often nustaken. In walking, the head is brought downward, and the 
branch is seized by the front legs. The body is then arched upward in a 
loop like the Greek letter Omega, and the hinder legs brought close to the 
front ones. The front legs are again thrust forward as far as possible 
for another grasp, and thus successive spaces are measured off, which 
are frequently about one inch in length; and from this the name of 
“inch worms” has been given to them, in addition 'to “ Geometers ”’ and 
“ loopers.”” 


The Caterpillar. 

The insect has not, up to the present, I believe been figured in its larval 
stage, and we therefore take pleasure in presenting a figure of it drawn 
by Miss Emily L. Morton, of Newburg, N. Y. It is represented as feed- 
ing upon the honey-locust, Robinia pseudacacia, which in that locality 
seemed to be its favorite food-plant. 

From two of the larve, obtained by me in September, nearly full- 
grown, the following description is taken : 

Length 1.6 inch; greatest diameter toward terminal segments, 0.2 
inch, gradually tapering thence anteriorly. Head, dull yellowish, sub- 
quadrate, but excavated above into two horn-like protuberances (with 
reddish-brown granulations) which are brown posteriorly. Body, dull 
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Fic. 16.— Larva of the Currant Amphidasys, AMPHIDASYS COGNATARIA. 


brown with a greenish tinge, somewhat bluish laterally and on the last 
segment. On segments three to seven, a subdorsal white spot on the 
anterior of each. Cellar, along its front edge, with a line of reddish- 
brown granulations, ending each side in a brown tubercle. On eighth 
segment, two subdorsal pyriform yellowish tubercles, bearing numerous 
dark-brown granulations, and on the eleventh segment, two similar more 
yellowish ones, more approximate and less elevated and with fewer 
granulations; back of these on the terminal segment, the granulations 
are whitish. Prolegs upon the ninth and last (twelfth) segment only; 
the latter pair spread laterally in walking, are bordered behind with short 
whitish spines, and their extreme hinder portion beneath the anal shield, 
bears two fleshy horns which come together when moving like a forceps, 
almost serving as an additional pair of prolegs. Beneath, on segments 
five, six and seven, each, a yellowish wart, of which the middle one is 
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the largest. The stigmata or breathing-pores are broadly oval, and: 
bordered with red. A magnifier shows a short blackish hair upon each 
of the ordinary piliferous spots. The legs are reddish. 


The Moth. 

The moth is quite unlike the usual slender-bodied and broad-winged 
Geometride, having a short and stout abdomen, in which, together with 
its proportionate spread of wings and their general shape, it strongly 
resembles many of the Bombycidw. Indeed until its structural char- 
acters are studied, it seems quite out of place in an arranged collection 
of the Geometride., 

Fig. 17, taken from Saunders’ [msects Injurious to Fruits, gives good 

" p representation of the insect. The 
body and the thorax are gray, the 
latter with a white collar. The 
wings are gray, dotted, streaked and 
lined with black. Two black lines 
bound the central portion of the 
wings, the outer one of which is 





Fie. 17.~The Currant Amphidasys, AMPHIDASYS 
COGNATARIA Guenée. strongly two-toothed on the primar- 


ies, and one-toothed on the secondaries. Between these lines, the 
ground is white sprinkled with black, and traversed centrally by a two- 
lobed shade on the primaries. The antennz are broadly pectinated in 
the male; the abdomen short and quite stout in the female. Expanse 
of wings, two inches, 


Life-History. 

There are two annual broods of this insect. From larvee collected in 
August, I have obtained the imago in the following May. From larve 
taken by Miss Morton on the 28th of June, nearly full-grown, and which 
entered the ground for pupation on the roth and 12th of July, the moths 
were produced from the 12th to the 22d of August. The last of these at- 
tracted several males during the night following its appearance, and de- 
posited a large number of eggs on the succeeding night. The larvae from 
the eggs were fed upon the honey locust, but being only about one- 
third grown when the leaves fell, they were not matured. They doubt- 
less died from starvation and exposure in the bag in which they were 
confined upon a locust, where no suitable shelter could be had, for they 
were observed traveling about within the bag during all the warmer days 
of October and November. 

Other larvee taken by Miss Morton during the summer of 1882, bur- 
ied themselves in the ground, from the 16th to the zoth of September, 
but failed to produce the perfect insect. 


AMPHIDASYS COGNATARIA? FOOD-PLANTS, REMEDIES, ETC. I0Of 


Food-Plants. 


In addition to the currant and honey locust and maple above noticed, 
Dr. Packard records as food-plants of the larva, gooseberry, the Mis- 
souri currant [ /ibes aureum], and the red Spirue (Guide to the Study 
of Insects, 1869, p. 322). Miss Morton has also collected it occa- 
sionally from horse-chestnut. Mr. William Saunders thinks that it feeds 
on pine, having captured the moth several times about pine wood, and 
being also of the impression that he has bred it from the pine (Rept. Lnto- 
molog. Soc. of Ontario, for 1871, p. 39). In the 23d Replt.of N. Y. 
State Cabinet of Natural History, p.195, 1 have recorded taking it upon 
plum. It has also been sent to me from Wisconsin, as quite injurious 
to apple-trees, which the caterpillars were represented as killing. ‘That 
they could have caused the death of the trees upon which they fed, is 
not at all probable. The belief was doubtless of hasty observation. 
The gentleman sending them, stated; “Every branch having them on, 
died. My theory is that they suck the sap from the branch. ‘They did 
not eat the leaves or branch.’”’ After the habit of many of these geo- 
metrid larvee, the caterpillars in the above instance, having satisfied their 
appetites, had probably left their feeding-ground and traveled to some 
dead limb where they might elude observation, through their wonderful 
mimicry of a dead twig. In this position it was perhaps but natural 
that the inference was drawn that they were the cause of the death of 
the branch upon which they were found. 


Distribution. 

This species has broad distribution throughout the northern and 
western States. It occurs from Maine, throughout the New England 
States into New York, Pennsylvania, into Ohio (Dayton), Wisconsin 
(Hoy), and Kansas (Snow). In the Dominion of Canada, it is reported 
from Quebec and from London. 


Remedies. 

Many of the caterpillars of this family can be made to drop from the 
branches upon which they are feeding and hang suspended by their 
thread, by means of a sudden jar upon the limb, when they can be swept 
off by a stick and crushed. This species will not often be found 
in such numbers as to be capable of inflicting serious harm, When it 
does so, if too numerous for hand-picking, it can be destroyed by spray- 
ing the foliage with a kerosene emulsion. 
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Sitotroga cerealella (Olivier). 
The Angoumois Moth. 


(Ord. LeptipopTeRA: Fam. TinEIp#.) 


——_—__— 





RéaAuMUR: Mem. Hist. Nat. Ins., 1736, ii, pl. 39, figs. 18, 19; Mem. 
Acad. Sci. Paris, 1761. 

Alucita cerealella OLIVIER: Encyc. Method.— Hist. Nat. Ins., iv, 1789, p. 121. 

Geophora granella LATREILLE: in Cuvier’s Régne Animal, 2d ed., 1829- 

Alucita cerealella. HERRICK: in Rept. Commis. Pat.-— Agricul., for 1844, p. 166. 

? ? JuDAH: in Indiana Farmer and Gardener, for Oct. 4, 1845. 

? RurFrin: in Farmers’ Register, for Nov., 1833 (cited by Harris); 
in American Agriculturist, for Feb. and March, 1847, vi, pp. 52, 98. 

Anacampsis cercalella. OWEN: in Cultivator, N.S., iii, for July and Novy., 1846, pp. 
208-212, 344-345 and figures (specific characters, injuries, remedies, etc) 

Anacampsis cerealella. GLOVER: in Rept. Comm. Pat.—Agricul., for 1854, pp. 67-69. 

Anacampsis ceredlella. Frrcu: in Cultivator, N.S., iv, 1847, pp. 18, 14. 

? Ypsolophus granellus. KrRBY-SPENCE: Introduc. Entomol., 6th ed., 1846, p. 129. 

Butalis cerealelia. Emmons: Agricul. of N. Y., 1854, v, pp. 254-5 (deser., habits, 
remedy). 

Butalis cerealella. CamNu: Encyc. d’Hist. Nat. — Noct., 1859, pp. 274-5 (general 
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notice). 
Gelechia cerealella. STAINTON: Manual Brit. Moths and Butt., ii, 1859, p. 345 
(mention). 


Gelechia cercalella. CLEMENS: in Proc. Acad. Nat. Sci., Phila., for May, 1860, p- 
158 (description); Id., in Stainton’s Tineina N. A., 1872, p. 112- 

Butalis cerealella. Fyrcu: in Trans. N. Y. St. Agricul. Soc., for 1861, xxi, p. 8138; 
7th Rept. (of 6th-9th Repts.) Ins. N. Y., 1865, pp. 129-183, pl. 1, fig. 2 
(extended general account). 

Butalis cerealella. Harris: Treat. Ins. N. Eng., 1852, pp. 392-402; Treat. Ins. 
Inj. Veg., 1862, pp. 499-510 (general account); Entomol. Corr., 1869, p- 
169 (generic discussion). 

Sitotroga cerealella HEINEMANN: Schmett. Deutsch. Schweiz., 1870, Band 2, 

Heft. 1, p. 287. 

Butalis cerealella. BEYHUNE: in Rept. Ent. Soc. Ont., for 1871, p. 61 (brief notice). 

Gelechia cerealella. FRENCH: in Thomas’ 7th Rept. Ins. IL, 1878, p. 266 (brief 
mention). 

Butalis cercalella. SAUNDERS: in Rept. Ent. Soc. Ont., for 1881, p. 5 (brief 
mention). 

Gelechia cerealella. Wresrer: in 12th Rept. Ins. Il., 1888, pp. 144-154 (history, 
parasites, enemies, etc.). 

Gelechia eereallella. Rruey: in Rept. Commis. Agricul. for 1884, pp. 345, 350, pl. 
6, figs. 2, 3. 


From Mr. E, H. Ladd, of the New York Agricultural Experiment 
Station, at Geneva, Ontario county, the following communication was 
received, under the date of October 27, 1884 : 


I send you a half ear of “ forty days early ” corn containing the larve 
and pup of a moth from which the moths are now escaping In the 
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Museum. Last night these moths came forth from the specimen sent 


you. Dr. Sturtevant informs me that it has been present the past two 
seasons at the station. As the specimen of corn 
sent you shows, should the insect continue to in- 
crease it must do an immense amount of damage 
to the corn of this section in future years. Will 
you please give me the name of the moth, and 
something of its natural history; also in what 
works are to be found the fullest accounts of it. 


The imsect was the Angoumois moth — so 
named from the canton in France, where its 
excessive ravages, over acentury ago first brought 
it into general notice. It has long been known 
as an injurious grain insect in the southern and 
central portions of the United States, but fortu- 
nately it has not proved very destructive in the 
State of New York or in New England. Origin- 
ally described by Olivier, in 1789, as Alucita 
cerealella, it has been noticed by several of our 
entomological writers, in later years, under the 
name of Butalis cercalella, and still later, as 
Gelechia cercalella. This latter genus of the 77- 
% neide having been made the receptacle of a large 
amount of incongruous material, more careful 
study is withdrawing from it wrongly referred 
species, and for the Angoumois moth, Heinemann, 
in his Schmetterlinge Deutsch.-Schwetz., in 1870, 
established the genus of Sitotroga. This genus 
appears to be accepted by our authorities in the 
Tineide. 

Three of the moths were in the box received 
from Geneva, when opened, and others continued 
to emerge on following days. The piece of corn, 
about two inches long, contained eight rows, in 
which were ninety-six kernels. Of these, sixty-four 
(sixty-six per cent) contained cells of the insect, 
as shown by the round smoothly-cut opening of 
a size less than the head of an ordinary pin, 
through which the moth had emerged, or by the 
thin, nearly transparent hull of the kernel cover- 
Fic. 18. — Ear of corn showing ing the cell. Only nine of the cells were open, 


the work of the Angoumois moth, 
Sees gay as showing that the occupants had barely com- 





menced to emerge. The pupa-cases were left within the cell where 
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with a magnifier their brown anterior end could be seen. Upon eutting” 
into the kernels, the pupze were found incased in a delicate silken co- 
coon, held firmly in place by a packing of the large and yellow pellets 
of the excrementa which filled the cavity made by the larva. The 
cavity occupies about one-half of the transverse diameter of the kernel 
and its entire longitudinal diameter, embracing the germinal portion, 
beyond which was a mass of the excrementa adhering to the cob. In 
no instance had a kernel been occupied by more than a single larva, 
although the amount of food would have sufficed for two or more. 
Dr. Harris, in his account of the depredations of this insect upon 
corn, mentions ears in which every kernel had been perforated, with 
many of the kernels having three or four holes in each ; but these were 
infested ears that had been tied up tightly in paper, and were opened 
after the lapse of a year, during which time successive broods had been 
developed and were compelled to utilize all of the available food. An 
ear infested to this extent, and presumably from a similar cause, is shown 
in Fig. 18, from Prof. Riley’s Departmental Report for the year 1884. 
It being important to know whether this attack was made upon the 
corn in the field, or after placing it in the Museum of the Experiment 
Station, examination was made by Mr. Ladd after learning the different 
conditions under which it might occur, to determine this point. He sub- 
sequently wrote: “ From careful examination of the field corn, I have 
been unable to find a single instance of its occurrence until brought to 
the Museum, and I now think that the whole round of life, in this in- 
stance, is within the Museum.”’ This conclusion is confirmed by the 
fact that from other ears of corn sent late in October, moths continued 


to emerge until into December, which would not have resulted from a 
field attack. 


History of the Insect. 


The ravages of this insect seem to have been noticed in the United 
States about the year 1730, when wheat was attacked by it in North 
Carolina. At about the same time, and probably at an earlier period, 
it attracted attention in France, for in 1736, the distinguished French 
naturalist, Réaumur, gave an account of it illustrated with figures, but 
did not give it a scientific name. Its ravages continued to increase 
until in the year 1760, they had become so extensive, that the attention 
of the government was drawn to it. At that time “ the insect was found 
to swarm in all the wheat-fields and granaries of Angoumois and of the 
neighboring provinces, and the afflicted inhabitants were thereby de- 
prived not only of their principal staple, wherewith they were wont to 
pay their annual rents, taxes, and tithes, but were threatened with famine 
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and pestilence from the want of wholesome bread.”* Two members of 


the Academy of Science of Paris were appointed as Commissioners to 
visit the province of Angoumois, and investigate the insect. They did 
so, and their report was published in the Memoirs of the Academy, and 
also as a separate volume for more general distribution, under title of 
“Histoire d’un Insecte qui dévore les Grains de l’Angoumois,” Paris, 
1762, 12).mo. 

In 1768 a communication upon it was presented to the American 
Philosophical Society of Philadelphia, by Colonel Landon Carter, of 
Virginia, entitled “Observations concerning the Fly-Weevil that destroys 
Wheat.” (Harris.)t+ 

In 1796, the insect was so abundant in North Carolina as to extin- 
guish a lighted candle when a granary was entered at night. 

In following years it continued to spread, extending itself into sev- 
eral of the States, particularly those lying within the “ wheat belt.” 
Notices of it were communicated to the agricultural papers and jour- 
nals, among which are those of Mr. Edward Ruffin, of Virginia, in 1833 
and 1847, of Mr. S. Judah, of Indiana, in 1845, and of Mr. Richard 
Owen, of Indiana, in 1846, as referred to by Dr. Harris. 


Description of the Moth. 

The moth, reared from corn, is 0.60 in. (average of seven examples) 
in expanse of wings. The head is smooth, the antenne are nearly as 
long as the body, tapering moderately to the tips, each joint being 
tipped with black upon the upper side. ‘The palpi are long, curving 
backward over the head like horns, the joints quite distinct, the last 
one banded with black near its tip. The body and fore-wings are a 
dull yellowish or buff color (coffee-and-milk) and of a satiny lustre, es- 
pecially on the under side of the wings. ‘The front wings are long 
and narrow, freckled with 
black scales, which are 
thicker toward the tips, 
and forming a line along 
the plait of the wings ; 
the fringe is of a paler 
color, long, often trav- 
ersed with a black line 
near their attachment to 





the wing. The hind wings 


Fig. ie en CEREALELLA ; @, the ae b, the rbd cs 
the moth; @, the wings of a paler variety; e. the egg: f, Kernel , Li - 
of corn showing the work of the larva; g, labial palpus ot the male are blackish, of a leaden 
moth; /, anal segment of the pupa—all enlarged except /. 


lustre, narrow, very sud- 





*Harris: Treat. Ins. Inj. Veg., 1562, p. 500. 

+Mr. E. C. Herrick, in the Report of the Commissioner of Patents for 1844, p. 75, refers 
to a communication upon this species from Colonel Carter, in the Trans. Amer. Philosoph. 
Soc., vol. i, 1771; and another by J. Lorain, in Mease’s Archives of Useful Knowledge, 
vol. ii, 1812. 


14 


106 SECOND REPORT OF THE STATE ENTOMOLOGIST. 


denly contracted toa point near their tip; the fringe of the same color, 
surrounding the wings,and along the inner margin broader than the 
wing itself. Beneath, both pairs of wings are of a leaden color. The 
front pair of legs are blackish ; the hind legs have two prominent pairs 
of spurs, and are fringed with long hairs. In Fig. 19, at ¢, an enlarged 
view of the moth is given. The excellent figure is from Prof. Riley’s 
Report to the Department of Agriculture, for the year 1884, as is also 
the preceding one. 

At é, a and @, in the figure, the egg, larva and pupa are shown. For 
description of these stages the writings cited of Dr. Fitch, Mr. Webster 
and Prof. Riley may be examined. 


Food-Plants. 


The most serious injuries of this insect have been to wheat, attacked 
both in the field and in granaries. It also occurs in barley, in oats and 
in corn. Mr. Glover has seen the moth flying about corn standing in 
the field, in November, in Georgia, depositing its eggs in the ears. Ac- 
cording to the same writer, it feeds also upon grass-seed (Zntomolog. 
Index to Agricul. Reports — Anacampsis, p. 4), although it is difficult 
to see how it could do so consistently with its concealed habit of feed- 
ing, and in all other cases, so far as known, at once burrowing into 
the grain and feeding and transforming therein. 


Life-History. 

Under natural conditions there are two annual broods of this insect; 
but within doors, in stored grain there are more, the number depending 
upon the temperature of the apartments. 

The moths of the first brood make their appearance in May or June, 
according to the latitude and temperature of the season, and seek the 
grain upon which to lay their eggs —each moth depositing from sixty 
to ninety minute eggs, of a bright orange color. Upon wheat and 
similar grains these are usually placed in lots of twenty or more, in a 
line or in an oblong mass, in the longitudinal furrow upon the side of 
the grain. The eggs hatching in from four to seven days, the larva at 
once burrows into it at its most tender portion, and continues to feed 
upon the interior, packing its excrementa around it in the cavity made 
by its feeding. In about three weeks’ time it is full-grown, when it 
measures about one-fifth of an inch in length. It then eats a hole out- 
wardly for its escape when transformed into a moth, leaving only a thin 
film, circular in outline, of the surface of the kernel to be pushed off at 
its final exit. A thin cocoon of white silk is then spun within the 
cavity, in which it changes to a pupa. After a short pupation the pupal 
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case is rent, and the moth emerges, leaving its pupal case within the 
cocoon. This is usually in the month of August. 

The moths of the first brood soon deposit their eggs for the second 
brood. ‘The larva proceeding from these continue in the larval stage 
throughout the winter, to pupate the following spring, and to come 
abroad as a moth during the months of May or June. 

So little has been added to the natural history of this insect since the 
observations of the preceding century — not to be wondered at, per- 
haps, in consideration of the better opportunities afforded for its study 
at that time by its excessive abundance, the distinguished scientists en- 
gaged in its investigation, and the government commission under which 
the studies were conducted — that the account of these observations as 
briefly given by M. Olivier cannot fail of being read with interest. We, 
therefore, translate a page (114-115) from the Hucyclopédie MAhodique 
— Histoire Naturelle— Insectes, iv, 1789: 


Réaumur has given us the history of another caterpillar which attacks 
grain, which produces a small Alwcifa that we have named cerealella, 
and which should not be confounded with the one of which we have 
been speaking [ Alucita granella|. The caterpillar of Alucita cerealella 
introduces itself even into the substance of the grain, from which it 
does not emerge except in the state of the perfect insect, to spread it- 
self into the fields, to couple, and to establish a new posterity upon the 
grains, even before they have hardened. 

There appear, in the Memoirs of the Royal Academy Of Sciences, 
for the year 1761, some observations made in Angoumois by Messrs. du 
Hamel and Tillet, on the caterpillars which caused, in 1760, very con- 
siderable damage to the grains of that province. It seems, from the 
observations of these distinguished academicians, that the insect often 
deposits its eggs on the heads of the wheat or the barley before their 
perfect maturity ; that the eggs are of a beautiful orange-red color; 
that the larva introduces itself into the grain through a small opening 
which is found between the beard and the appendages of the sheath ; 
that the larva grows insensibly without leaving the grain, which serves 
it at the same time for food and lodging; that it changes there to a 
chrysalis, and that it does not come forth but in the state of the perfect 
insect. 

But these caterpillars attack not only the grain in the head, but also 
in the granaries, as Réaumur, du Hamel and Tillet have observed. 
When a caterpillar, newly hatched, seeks to pierce a grain of wheat to 
occupy it, it commences its operations at the lower end of the groove, 
where the outside is still soft, and consequently more easily penetrated; 
it spins a slight web which serves to cover it; it pierces the kernel and 
penetrates by degrees into the interior. Réaumur has observed that of 
the grains they attack more particularly wheat, oats and barley, but 
that they prefer the last, and locate there more readily when they have 
the choice. The kernels in which these caterpillars are inclosed appear 
like the others, since the outside has not been eaten, and that the opening 
through which the caterpillar entered is imperceptible; but if different 
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kernels be pressed, the distinction can easily be made of those which 
have been occupied for some time and those for a short time. The age 
also of the caterpillar within the kernel, up to a certain point, can be 
told. If the kernel yield throughout its length under the pressure of 
the finger, it contains a caterpillar which has nearly attained its growth, 
or the chrysalis of the caterpillar. If at only acertain part of the kernel 
it yields to pressure, the caterpillar has not eaten the entire substance, 
and it has yet to grow. Another means more sure, and shorter, and the 
more readily to know the kernels attacked by these insects or by the 
weevil, is to throw in water the wheat or barley: all the eaten kernels 
will float. 

When the caterpillar is hatched, it is so small that a good lens is 
needed to distinguish it ; it is not more than three lines long when ready 
for its metamorphosis ; it is smooth and white, its head only is a little 
brown; it has sixteen feet, of which the eight intermediary are so small 
as to be hardly perceptible; the extremity appears to be bordered with 
brown hooks, disposed as a crown. 

A kernel of wheat or barley contains just the amount of aliment for 
the food and growth of this caterpillar until its transformation. If one 
be opened containing a caterpillar ready for its change, only the shell 
will be found remaining; all the farinaceous substance has been eaten. 
But before changing into chrysalis, this caterpillar has an important 
work to do ; it is necessary to provide an outlet which it would not be 
able to do when it attains the perfect state. The Aducifa, unprovided 
with teeth, would never be able to pierce the outside of the kernel for its 
escape. The caterpillar cuts circularly a piece of the surface, so that it 
merely holds to the kernel by a portion of its circumference, of which 
the extent is hardly equal to the diameter of a hair; it does not, how- 
ever, disturb this piece, so that it does not show solong as the chrys- 
alis is contained in the kernel; it can hardly be told when the insect 
has emerged from it. After this operation, the caterpillar spins in the 
interior of the kernel a silken cocoon of a very fine tissue, and changes 
into the chrysalis. It should be observed that this cocoon does not oc- 
cupy all the excavation in the kernel —the caterpillar setting off a 
small space in which it places all of its excrement which it was not able 
until then to separate. 

Messrs. Hamel and Tillet have observed that these Alucitas are usu- 
ally seen in two seasons, in the spring, as soon as the wheat commences 
to appear in the head, and these are from the caterpillars that have 
passed the winter in the grain; the others appear in the summer, in the 
neighborhood of the harvest ; these produce the eggs for the first brood, 
of which we have spoken, and give birth to caterpillars which are to 
produce the moths of the following year; some of these may appear 
during the course of the summer, but the greater part of the number 
have exactly this order which, however, is sometimes accelerated or re- 
tarded by the different temperatures of the air, One thing worthy of 
remark is, that the moths which emerge in the month of May from 
grain in the granaries hasten to escape through the windows and to 
gain the fields; while those which are disclosed after the harvest show 
no inclination to escape. It seems that their instinct informs them that 
they will not find at that time, in the fields, that which would be needed 
for the well-being of their posterity. 


~ 
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Distribution. 

In Europe, its greatest depredations have been in France, but it oc- 
curs also in several other portions of southern Europe, extending, at 
least, northward into Belgium.* Stainton, in his Manual of British 
Moths and Butterflies, records it in England —the larva in grains of 
barley and wheat, in March and October. 

In the United States it probably occurs throughout the entire wheat 
region. We find special record of it in Massachusetts, Virginia, North 
and South Carolina, Georgia, Ohio, Indiana and Illinois. It has appar- 
ently not extended itself into Canada, for, in 1881, Mr. William Saun- 
ders, of London, Ont., stated that it had never, to his knowledge, been 
found within the limits of that Province.t 


Remedies. 


When the insect infests stored grains, fumigation in tight vessels with 
charcoal gas has been recommended. Probably the best agent for its 
destruction is heat, and we accordingly find the mention of this method 
by all writers who have considered the means of arresting the ravages 
of the pest. In France contrivances sometimes called insect mills, have 
been devised for heating infested grain, and stirring it at the time so 
that the heat could be uniformly distributed throughout the entire mass. 
According to Dr. Harris, exposing the grain in a kiln at a tempera- 
cure of 167° Fahr. for twelve hours has sufficed to kill the insect, and 
even a very moderate temperature if continued for a length of time — 
as 104° for two days. Experiments made by Mr. F. M. Webster, of 
Illinois, to ascertain the amount of heat required, gave these results : 
‘A temperature of r40° Fahr., continued for nine hours, literally cooks 
the larva or pupa) A temperature of 130° Fahr. for five hours is 
fatal, as is also 120° for four hours, while 110°, applied for six hours, was 
only partially effective.”” It was also found that the highest temperature 
above mentioned, and even ro° higher (150°), could be borne by wheat 
for eight hours without impairing its germinating properties.{ The dry- 
ing-rooms, arranged with steam pipes, used by many of the large grain 
dealers of our Western States, would afford every facility for the appli- 
cation of the desired degree of heat to infested grain. 

Dr. Herpin, who made special study of this insect during the time of 
its greatest ravages in France, and who has published largely upon it, 





* Catalogue des Lépidoptéres de Belgique, per Ch. Donckier de Donceel, in Annales de la 
Société Entomologique de Belgique, xxvi, 1882, pp. 5-161, 

+ Canadian Entomologist, October, 1881, xiii, p. 198. 

$12th Report on the Insects of Illinois, 1883, p. 152. 
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proposed exposing the infested material in close tanks to carbonic acid 
or azotic gas.* 


Natural Enemies. 

Mr. F. M. Webster has bred from the larve of this moth a hymen- 
opterous parasite, which he has named and described as Pleromalus 
yelechie (12th Report Insects of Illinois, pp. 151-2). It occurred in 
considerable numbers -— often as many as eight or ten of its pupee being 
associated with a single larva. It is probably the same parasite that Mr, 
R. Owen had discovered in Indiana, in 1846, preying upon these larve, 
of which “some farmers had noticed large numbers among the tailings 
of the winnowing machine.” It was figured by Mr. Owen,f but not de- 
scribed or named. From the figure, Dr. Harris recognized it as belong- 
ing to the Chalcidide, and thought that it might be a species of 
Pteromalus (Insects Injurious to Vegetation, p. 509). 

Mr. Webster also discovered a mite preying upon the larve and de- 
stroying numbers of them. It proved to be Heferopus ventricosus New- 

port (Linn. Soc. Trans., 1850), repre- 
sented in Fig. 21, after Walker from New- 
port. ‘The same species has been found 
by M. J. Lichstentein of Montpelier; 
France, infesting his breeding cages to 
such an extent as to destroy nearly all the 
Hymenoptera, Coleoptera and Lepidop- 
c tera that he attempted to rear. It was 
Fic. 21.— Hereropus venrricosvs,a mite described by him as Physogaster larva- 


preying upon the Angoumots moth: a, a ma- 





ture individual; 6, female distended with 92/772. 
zos—hoth enlarged; c,leg greatly enlarged. : ; , 
(Atler Newpone:) For the interesting observations of Mr. 


Webster upon the rapid and abnormal development of this mite, and 
the vigorous attack made by it upon its prey, the reader is referred to 
Prof. Forbes’ 12th Report on the Insects of Illinois, as previously cited. 


DIPTEROUS INSECTS. 


Bibio albipennis Say. 
The White-winged Bibio. 


(Ord. DrprERA: Fam, Breronip#.) 
Say: in Journ. Acad. Nat. Sci. Phila., iii, 1828, p. 77; Complete Writings, 11, 
1859, p. 69. 


* Annales dev Agriculture Francaise for 1838. 
+ Cultivator, N. 8. iii, November, 1846, p. 844. 
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WaAtsu : in Pract. Entomol., ii, 1867, pp. 45, 83 (habits). 
Waxsu-Ritey : in Amer. Entomol., i, 1869, p. 227 (habits). 
PACKARD: Guide Stud. Ins., 1869, p. 392 (mention). 
GLOVER : MS. Notes Journ.— Dipt., 1874, p. 4, pl. 2, f. 7. 


The white-winged Bibio, as, in the absence of a more popular designa- 
tion, it may be called, is a very com- 
‘mon species of fly, often met with 
in great numbers in early spring in 
our gardens and orchards. Its legs 
and body are black — the latter elon- 
gated and soft. The wings, as the 
specific name implies, are white ; 
they are traversed by brown veins, 
upon one of which a blackish spot 
rests near the front edge. The head 
is small in the female, but in the 
male it is large, and the contiguous 
eyes occupy nearly all of its front, 
as shown in Fig, 22. The head, 
thorax and abdomen are clothed 
% with a short white down. The legs 





of the fly, as well as the head, show 
Fic. 22.—BIBI0 ALBIPENNIs : a, the male fly; b, the 


female: ¢, enlargement of the head of the mak"; d, marked sexual differences, which 
of the fem: ule ; /, front leg of the male; e, hind leg of ’ 


the same ; g, jiind leg of the temale, however, have been imperfectly rep- 
resented in the figures. 

The original description by Mr. Say, of the species, and accompany- 
ing remarks are as follows ; 


B. albipennis. — Black, wings white, with a fuscous stigma. Inhab- 
its Pennsylvania. ~ 

Gody with cinereous hair; head above with black hair; ha/feres [bal- 
ancers| fuscous; scapus brown; nervures brown; tarsi black-brown, 
exterior spine of the anterior tibia much larger than the interior ones. 

Length, three-tenths of an inch. 


This is a very common insect. The wings have a white appear- 
ance and are strongly contrasted with the color of the body, and the 
brown and definite stigma. The posterior tibiz of the males are much 
more dilated toward the tip than those of the female. 


Family Characteristics. 


The family of Bibiontde, to which this species belongs, is of moder- 
ate extent, as it contains only about fifty known United States species. 
Embracing as it does species which are neither injurious to vegetation 
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nor annoying to man, it is strange that the structural features that char- 
acterize it should, in classification, place it between the Simulid@ and 
the Culicid@ — or the “ black flies”’ and the mosquitoes. The insects are 
small or of moderate size; their flight is slow and heavy. They have 
long legs, short antenne, and soft bodies. Their larve are cylindrical, 
without feet, but furnished with transverse rows of short hairs, which 
serve them in progression in the decaying vegetable and excrementi- 
tious material in which they often occur. Their pup are found within 
smooth oval cells in the ground. 

The larva of this species is undescribed,* but it probably resembles 
that of the “unknown species,” to be referred to on a following page. 
Its literature is very limited, not having been noticed in the Reports of 
Dr. Harris, Fitch, Riley, Packard, Le Baron, ‘Thomas or Forbes. Nearly 
all the references to it that we have been able to find in our entomolog- 
ical literature, are cited above and their purport given. A sufficient 
reason, perhaps, for its not having received more attention may be that 
it is not numbered among our injurious species. Yet the fact that it 
has by some writers been regarded as destructive would seem to make 
desirable further study of its food-habits, that its economic importance 
might be definitely ascertained. 


Probably not an Injurious Species. 


From the great abundance of these flies which have been observed at 
times upon apple and other blossoms, and from the common belief that 
nearly all insects are injurious, they have repeatedly been sent to me for 
name and habits, in the belief that they were a pernicious species and 
that their presence betokened only harm. ‘They are, however, believed 
by entomologists to be entirely innocent of inflicting injury to the blos- 
soms upon which they are often found, or to other vegetation. Under 
date of May 25, 1877, examples of the fly were sent to me from Utica, 
N.Y., where they were occurring in large numbers on potato plants. The 
gardener believed that they were making war upon the Colorado beetle, 
either by feeding on the larve or on the eggs; but, from what is known 
of their habits, there is no probability that they were engaged in so de- 
sirable a service —their association with the potato-beetle being simply 
from their contemporaneous appearance in the garden, and their usual 
sluggish habits inviting repose on any convenient foliage. 

Very grave charges, it is true, have been brought against an European 
species, Bibio hortulanus Meigen. The distinguished naturalist, Ray, 
calls it the deadliest enemy of the flowers in spring, and accuses it of 














*Glover, in Manuscript Notes from my Journal — Diptera, 1874, plate vii, fig. 12, gives 
the larva and pupa of an undeterinined species of the genus, which may be albipennisa. 
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despoiling the gardens and fields of every blossom. Réaumur, the noted 
insect anatomist, saw that, not being provided with mandibles, it was un- 
able to gnaw the buds and petals in the manner ascribed to it, yet 
thought that it might cause their blight by sucking their juices. Both 
of these expressed views were doubtless erroneous, and its frequenting 
buds and blossoms is, upon the best authority, for the innocent purpose 
of sipping the nectar of the blossoms and the gummy secretions of the 
opening buds. (Jnsect Transformations, pp. 266-7.) 

The larve are generally believed to feed almost entirely upon decay- 
ing vegetable matter. Some of them which had been found “in 
bunches” in an asparagus bed, in Missouri having been sent to Mr. 
Walsh for name and habits, after rearing the fly from them he wrote as 
follows of the larvee : 
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They feed exclusively on dead vegetable substances in a moist and 
decaying state, and are not very particular as to what that substance 
may be. Years ago I had a parcel of them feeding on damp leaves in 
a glass vase, and on putting several dozen of our common “ oak apples,” 
into the vase, I was surprised to find that they, most of them, quitted 
the leaves and burrowed into the oak apples. I have always found 
them as you did—in large crowds together. They should not be 
destroyed. as they do no harm in either the larva or the fly state. (Prac- 
tical Entomologist, ii, 1867, p. 83.) 

‘The earlier statements of injuries to growing vegetation were probably 
from surmise only, and not based on actual observation. Thus, in con- 
nection with a plea made for the robin, upon the ground that it destroyed 
so many of these larvae — from one to two hundred ina fresh condition 
having been taken from the stomach of a single bird —it was said: “The 
larvee are very destructive, feeding on the roots of plants, and injuring 
strawberry plats, vines, borders, etc. They live in swarms, perforating 
the ground like a honey-comb, the fly depositing all its eggs in one 
place ” (Glover, i Rept. Commis. Agriculture for 1864, p. 441). 


Eaten by the Robin. 


The food of the robin, Merula migratoria, during the early weeks 
of its appearance in the spring, consists largely of the larve of this fly. 
Of two robins examined in the month of March by Prof. S. A. Forbes, 
State Entomologist of Illinois, sixty-seven per cent of the contents of 
the stomachs consisted of this larva, and the same larva was found by 
Prof. Jenks, of Brown University, to constitute about nine-tenths of the 
food of the robins examined by him in Massachusetts in February and 
March, 1858 (S. A. Forbes, in Zrans. Jil. State Horticul. Soc., xiii, 


1879, p- 128). 
15 
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Abundance of the Larve. 

The surprising number in which these larve at times occur may 
excuse the alarm which they sometimes excite. 

During the latter part of the winter of 1881-82, they occurred mm 
great abundance in several localities in the town of Morley, St. Law- 
rence county, N. Y., and occasioned much anxiety, as they were be- 
lieved by those who first noticed them to be the same insect that had 
devastated the grass lands of that portion of the State the preceding 
spring, viz.. the Vagabond Crambus, Crambus vulgivagellus. 

It may not be a simple coincidence that the piece of land where they 
were the most abundant was the particular field to which in my visit to 
this town the year before to examine the operations of the Crambus, I 
had first been taken, that its greatest devastation might be shown to me. 
Could the unusual amount of dead and decaying grass roots left in the 
ground from the death, in large part, of the grass the previous year, 
have induced the deposit of an extraordinary number of the Bibio eggs 
— the instinct of the parent flies recognizing the presence of the needed 
food-supply for its larve ? 

After “a very long continued heavy rain on March 1, lasting about 
fifteen hours, and a steady pour all the time,” the larvae were 
found lying upon the ground under leaves, sticks and other covering, 
often in such numbers as to form a mass of an inch in thickness.* 
They had been observed, but in less abundance, for some days previous 
to this rain, when, according to a representation made, “several quarts 
of them could easily have been gathered.” 


Transformation to the Fly. 


Over a hundred of the larve sent to me by Secretary Harison of the 
New York State Agricultural Society, on March 2, were placed upon a 
dead grass sod in my office, on March 6, when they at once commenced 
burrowing into it, and soon disappeared from sight. They were doubt- 
less near their pupation, for three weeks thereafter (March 29), the first 
Bibio albipennis emerged —a male. On the 3oth, eight males and 
three females were disclosed ; on the 31st, four males; showing that in 
this species, as in a very large proportion of other insects observed, the 
male is the earliest to make its appearance. 


Is the Species Double-Brooded ? 


Dr. Packard states of the species that there are two broods a year, 








*See notice of large numbers of the larve of Allorhina nitida, one of the ‘white 
grubs,” appearing above ground after heavy rains, in the First Rept. on Inj. Ins. of N. ¥., 
pp. 238-9. 
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which appear “in swarms in June and October” (Guide to the Study 
of Insects, 1869, p. 392). It has never come under my observation in 
the autumn, and I know of no other mention than the above, of its ap- 
pearance at that time. To an inquiry made of Mr. E..L. Keen, of 
Philadelphia, who has been paying special attention to the Diptera, of 
his knowledge of a second brood, the following reply was received : 

“IT have been giving special attention to the Bibionide, but I never 
saw a specimen of Libio albipennis in the fall —in fact not after July, 
although in May and June there are swarms of them. This last Octo- 
ber I took a few specimens of a small black species of Bibio in a shel- 
tered ravine.” 
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An Unknown Species Occurring in Rose-pots, 


The larvae of a species of Libionid@ were found in large numbers in 
rose-pots in New York city. When received, on the 13th of February, 
they were already nearly full-grown. They had probably been taken 
from a conservatory, the artificial temperature of which had hastened 
their growth, 

They measured 0.35 of an inch in length, by about 0.05 of an inch 
broad. Their shape was nearly cylindrical, without feet; a rounded, 
corneous brown head of rather more than one-half the diameter of the 
body ; on each of the segments, a transverse row of short papilla, and 
a row of larger ones curving at the tips, on each side of the body. 

Their general gobs nee was so unlike the ordinary dipterous forms, 

and so similar in the character of the head 

and stigmata to some of the Coleoptera that 
they were at first believed to be of that order. 
Within a fortnight after their reception they 

~ had all entered the ground to the depth of 





about three inches, where they transformed 
Fig. 23.—Imago and pupa of Aspis- % P a 

Tes, sp. ? ‘Twice the natural size. to pupee having the appearance shown in Fig. 
23. The flies emerged aftera pupation of about two weeks. They have 
a general resemblance to Bibio albipennis, except in darker wings, 
and they are only about one-half its size. 

Upon submitting them to a friend who was engaged in the study of 
Diptera, he referred them to the genus Aspistes. There seems to me, 


however, to be reasons why they may not belong to that genus. 

[Baron Osten Sacken, having seen these examples since the above 
was put in type, has expressed his opinion that they may be but dwarfed 
Bibio albipennis. | 


ql 


116 SECOND REPORT OF THE STATE ENTOMOLOGIST. 


Microdon globosus (Fabr.). 


(Ord. Diptera: Fam. SyrpHip#.) 

Mutio globosus Fapr. Syst. Antl., 1895, p. 185, No. 7. 

Scutelligera ammerlandia Spix.: Abhdl. Acad. Muench., 1824, ix, p. 1.* 

Parmula coceiformis V. HEYDEN: in Isis, 1823, p. 1217; in H. Schef.Correspond- 
enz blatt, ii, 1861, 105.* 

Microdon globosus WIEDEMANN: Aussereurop, Zweif. Ins., ii, 1830, p. 86, No. 11. 

Dimeraspis podagra NEWMAN: in Ent. Mag., v, 1838, p. 373. 

Aphritis globosus MAcQuART: Dipt. Exot., ii, pt. ii, 1841, p. 18, pl. 1, f. 4. 

Microdon globosus. PACKARD: Guide Stud. Ins., 1869, p. 398, f. 17.— GLovEerR: MS. 
Notes Journ.-Dipt., 1874, p. 32, pl. 8, f. 20.— OsTEN SackEN: in Bull. 
Buff. Soc. Nat. Sci., iii, 1877, p. 41; Cat. Dipt. N. Amer., 1878, p. 119.— 
MANN: in Psyche, iii, 1882, p. 379. 

This species will serve to illustrate the great variety of forms that 
prevails in the early stages of the different genera of this extensive fam- 
ily. In Fig. 24 the curiously spherical larva, the puparium and the per- 
fect insect are shown, as given in Packard’s Guide. 
So unusual and remarkable are the larval and 
pupal forms of this insect, that the latter has twice 
been referred to a different class of the animal 
kingdom, and described among the Molluscs, as a 
land snail, viz., by Hayden in 1823, as a species 
Lof Parmula, and by Spix in 1824, as a Scutel- 
ligera (see synonymy above). One of the puparia 
was received by me in the month of April, from 
Mr. C. M. Weed, of Lansing, Mich. From having 
been apparently dried before placing it in alcohol, 
it was hardly recognizable when it came to hand, 
ee tee, Dut it-was identined by Dr. Hagen, to. whom ian 


lar tubercles and ». the vent: b, . ‘ A ’ , 
anterior view ofihepiparium: 21s0. indebted for portions, Ofmts Synomymye ss Us 


ec, the larva just before pupa- : 
tion (enlarged from Packard). had been found by Mr. Reed in an old and de- 


caying log, with some ants. Dr. Packard states that it occurs under 





sticks, in company with shells. 


Associated with Ants. 

From its association in old wood with ants, in the above instance, it 
is of interest to recall the occurrence of an European species, Microdon 
apiformis, in ants’ nests, and also that some of the larve of the 
Syrphid@ are known to live parasitically in nests of bees. 

Microdon tristis Loew, a New York species, and also extending far 
northward into British America, has been observed by Dr. Williston 
while flying about ants’ nests. 





* Dr. Hagen, in making corrections to the proot of synonymy, has written: ‘‘v. Heyden 
and Spix belong to the European species, Wicrodon mutabilis and not to M. globosus, but 
they are the first authors for the earlier stages.” 
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Schiner states (Fauna Austriaca, p. 250), that he has found the 
larve of European species, resembling small slugs, in colonies of /o7- 
mica rufa, and also under logs in cattle pastures. 


Hibernation of the Fly. 


Mr. B,. P. Mann states of the fly, doc. cit.; “I remember that, during 
one or two years, at a certain season, which, as far as my recollection 
serves me, was in April, I noticed numerous specimens of MWicrodon 
globosus, issue from a nail-hole in the plastered wall of an apartment in 
a dwelling-house, as though the flies had passed the winter within the 
walls of the house.” In this manner of hibernation within dwelling- 
houses, it conforms to a similar habit recently published of Pollenia 
rudis Fabr., one of the Muscide, which often occurs “in large numbers 
in the State of New York, in unused apartments of houses, under table- 
cloths, in pillow-cases.and wherever similar snug places of concealment 
could be found.” And it is not uncommon to meet with large com- 
panies of these “‘cluster-flies”” in the angles of the ceiling and the walls 
of unoccupied rooms. 


Distribution. 


Baron Osten Sacken gives the range of this species as the At- 
lantic States. It was first described by Fabricius, from examples re- 
ceived from Florida, Dr, Williston has received it from Massachusetts, 
Connecticut, New York and Pennsylvania and Virginia. Michigan is 
now to be added to its known localities. 

The genus appears to pertain to the eastern part of the North Ameri- 
can continent, for while eight or nine eastern species have been cata- 
logued for some time past, it has only been recently discovered upon the 
Pacific coast in a single species which is as yet undescribed. 


Trypeta pomonella Walsh. 
The Apple Maggot. 


Ord. Diprera: Fam, Trypetip#.) 


Watsn: in Amer, Journ, Horticul. for Decem., 1867, pp. 338~343; 1st Ann, 
Rept. Ins. Ill., 1868, pp. 29-33, figs. 2, 2a. 

Watsu-RiEy: in Amer. Entomol., i, 1868, p. 59 (prob, ident. of insect from 
INK, Mig) 

Lorw: Mon. Dipt. N. A., Pt. iii, 1873, pp. 265-268 (descr. and remarks), 

GiLover: MS. Notes Journ.— Diptera, 1874, p. 58, pl. 9, f. 14 (br. ref. and au- 
thority). 


118 SECOND REPORT OF THE STATE ENTOMOLOGIST. 


Comstock : in Rept. Comm. Agricul. for 1881-1882, pp. 195-198, pl. 14 (operations, 
larva, pupa, imago, remedies). 

SAUNDERS: Fruit Insects, 1883, pp. 135, 136, f. 148. 

Cook : in Count. Gent., xlix, 1884, p. 857 (habits and occur. in Mich.); 14th Ann. 
Rept. Mich. St. Horticul. Soc., for 1884, 1885, pp. 200-2038, figs. 1-3 
(ce neral notice). 

LINTNER : in Bull. N. Y. Agricul. Exper. Station, Ixxv, Dec. 29, 1883 (descrip- 
tion, habits, etc,). — 


In November, 1883, the following letter of inquiry was submitted to 
me from the Horticulturist of the New York Agricultural Experiment 
Station, with the request that I would make reply to it: 


We are troubled here with a worm that completely destroys our apples. 
It seems to be different from our common apple-tree worm-—not so 
large, but looks like the apple-tree borer when small. Last year was the 
first that I was troubled with them. The apples look well on the out- 
side, but when cut they are found to be completely honey-combed by 
the worm, making them worthless. Last year they worked in my Spitz- 
enberg apples. ‘This year the Spitzenbergs are good, but the worms 
worked in the Northern Spy, Talman sweeting and Fameuse, and en- 
tirely spoiled them. ‘They also worked some in other kinds. The 
Rhode Island greenings are free from them yet, and the Baldwins are 
but slightly injured. There is a general complaint this year. 

The question which I wish to ask is, are these worms going to spread 
until it is impossible to raise apples fit to use, or is there some way 
to stop them? Last year I took pains to pick up all the poor apples 
in hopes thus to destroy them, but failed, as they have increased 
ten-fold from last year. But I do not understand why the Spitzenbergs 
were ruined last year and are so fair this year. If you can give me any 
light on the subject, it will be thankfully received. 

M. Ps JUNE: 

BRANDON, VT. 


My reply to this inquiry was published in the Husbandman [of El- 
mira, N. Y.| for December, 1883, and also issued, in slips, as Bulletin 
No. LXXV, of the New York Agricultural Experiment Station. It has 
been somewhat extended and re-arranged in the present notice. 


It is quite probable (the infested apples were not submitted for exami- 
nation) that the insect whose operations are above stated is the one 
popularly known as “‘ the apple maggot,” and scientifically as T'rypeta 
pomonella Walsh. The species was first described and named by Mr. 
B. D. Walsh, in 1867, in the American Journal of Horticulture. 


The Larva, 


Operations. — Mr. Walsh writes of its work as follows: “It tunnels 
exclusively the flesh or pulp of the apple (unlike the apple-worm, which 
burrows chiefly in the core and the portions immediately surrounding) 


. 
fe 
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making therein little rough, roundish, irregular and discolored excava- 
tions about the size of peas, which, when several of the larve are at 
work on the same fruit, often run together, so as to render the whole 
a mere mass of useless and disgusting corruption.” 

The following is Mr. Walsh’s description of the larva, which is given 
entire, as the report in which it is contained has become quite rare, and 
it has never, to my knowledge, been republished. With the description 
and the larva in hand there should be no difficulty in determining the 
species whenever the burrowing of the apple, as above described, ren- 
ders its presence probable : 


It is of a greenish-white color, 0.15, 0.20 inch long, and about four 
and one- half times as long as wide, cylindrical behind, with the tail-end 
squarely docked, tapering on front from the middle of 
the body to the head ; ; head pointed, but narrowly 
excavated (emarginate) in front; its inferior surface 
with two slender, bluntish, coal- bIECE hooks projecting 
in front, where the mouth is protruded [{mouth-parts, 
used in feeding, shown in Fig. 25 at the base of 
which there isa smaller pair connectec with the base 
of the others like the antlers of a buck’s horn; at the 
base of the first segment, behind the head, a dorso- 
lateral, transverse, pale-brown, flattish, rough tubercle 
{one of the spiracles]; last segment below with two 
pale-brown, horny, rough tubercles, each composed of 
three minute thorns longitudinally arranged; and 
above, with two whitish retractile ones, each pair of 








Fig. 25.— Head of the 
Jarva of TRYPETA POMO- 


NebLA, in frent and side tubercles transversely arranged. 
view, showing the ? 5 


wouth-parts and the Prof. Comstock, who has made special study of this 


Spiracle. 
Pomsterks) insect, has given an enlarged figure of the larva (Joc. 


cit.), which we copy, somewhat reduced, in Fig. 26 at a, and the follow- 
ing descriptive features: The larva averages about one-fourth of an 
inch in length (0.19-0.27 in.), is footless, white with sometimes a yel- 
lowish or greenish tinge. The anterior third of the body tapers slightly 
to the head —the latter smaller than any of the segments. ‘The pos- 
terior two-thirds of the body is cylindrical, having the end obliquely 
truncate, bearing upon its slope four pairs of tubercles —— one pair more 
prominent than the other. 


The Fly, 


Trypeta pomonella, in its perfect state, is a pretty fly, shaped not un- 
like the common house flies that we find upon our windows. The figure 
given does not present the usual shape of the abdomen in the examples 
in my collection. In these, it is the broadest quite near the base where 
the first and second of the four conspicuous white bands should appear, 
and thence tapers conically to the pointed tip. It may be easily recog- 
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nized by the peculiar pattern of its wings, by the white spot behind the 
thorax (the scutellum), and the white bands of the abdomen. With its 
wings-expanded, it measures across them about one-fifth of an inch. 
They are “whitish, glassy, banded with dusky, somewhat in the form of 
the letters I F —the I placed next the base of the wings, and its lower 
end uniting rather indistinctly with the lower end of the F; the base 
and the extreme tip of the wing being always glassy” (Walsh). 

Fig. 26, ¢, after Comstock, represents the male fly.* The following 
more particular description is abridged from Dr. Loew’s Review of the 
North American Trypetina: The color is brownish-black. The head 
is pale yellowish with a narrow 
dark yellow front, and yellow an- 
tenne. The thorax shows four 
rather narrow longitudinal stripes 
of whitish pollen, arranged in pairs 
and confluent anteriorly. The 
scutellum is white, with black upon 
the sides and base. ‘The first four 
segments of the abdomen are 
broadly banded behind with white 
pollen — the last segment is with- 





out the band. The ovipositor of 


Fic. 26.—TRYPETA POMONELLA: a. the larva; 5, ‘ 
the puparium; c, the tly. (After Comstock) the female 1s black, broad, trun- 


cate, about once and a half the length of the last segment. The legs are 
mainly clay-yellow, thus: posterior femora black with a clay-yellow tip; 
front femora clay-yellow with a large, broad brownish-black stripe upon 
the hind side ; tibiae and tarsi clay-yellowish. The wings are hyaline, 


with four black crossbands, the first of which lies near the base ; the Jast 
three are connected near the anterior margin and divergent toward 
the posterior one. Length of body, 0.17 in.; with the ovipositor, 0.19 
in.; length of wing, 0.17 in. 


Life-History. 

The life-history of this species is briefly this: The fly may be seen 
about apple trees in July. During the latter part of the month, or in 
August, it deposits several of its eggs upon an apple near the calyx end, 
where the fruit may have been already burrowed by the apple-worm of 
the codling-moth, Carpocapsa pomonella, According to Mr. Walsh, the 
eggs are inserted by the ovipositor of the fly within the flesh of the ap- 








#The figure fails to represent correctly the one from which it was taken. From the 
reduced photograph furnished the printer for a wood-cut, a pen and ink sketch was 
made and photographed, in which proportions have been changed, veins and other features 
omitted, and additions made. Figs. 21 and 25 and some others need the same explanation. 
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ple; but this must be an error, unless they should be deposited in 
worm-holes previously made, for the soft, blunt ovipositor could not 
pierce the peel for the purpose. The presence of the larve, of which, 
sometimes, as many as a dozen occupy a single apple, is seldom noticed 
until in September. During the autumn they become full-grown, when 
they leave the fruit through small circular holes cut in the peel, and en- 
ter the ground, where, within the contracted larval skin, they assume 
the pupal state. In this condition they remain during the winter and 
until the following July ——a pupation extending over about nine months. 


If some recent observations upon this insect in some of the Western 
States are reliable, then, in-some instances, the larval stage of the insect 
extends far into the winter. Dr. F. W. Goding, of Ancona, Mich., 
states that he has seen the larvae within apples shipped from Michigan, 
eating the fruit in the month of January, but that they soon after en- 
tered the earth and changed to pupz. Some that had been kept in a 
cooler room did not change until in March. From the earliest pupe, 
flies were obtained about February ist (Pruit-Growers’ Journal, Cob- 
den, Ill., April 30, 1885). 


Distribution. 

The fly is a native species —~ one of the few insect pests that has not 
been introduced from abroad. For a number of years before it was de- 
tected infesting the apple orchards of the Eastern States and New York, 
it had been observed in Illinois, feeding upon the native haws or 
thorn-apples (Crategus) and upon crab-apples (Pyrus species).- Until 
very recently no attack from it upon cultivated apples had been noticed 
in the Western States, but during the present year (1884) Prof. Cook 
has discovered it in a barrel of autumn apples procured from Shiawasse 
county, Mich., which were found to be entirely ruined by it. He had 
also learned that it was quite common in the fruit in and around I.an- 
sing, Mich. (Cownt.-Gent. for Oct. 16, 1884).* 

The most frequent notices of the presence of the insect, and most 
serious accounts of its injuries, have been received from Vermont. In 
New Hampshire, in a few localities, it has ruined entire orchards (ep#. 
Comm. Agricul. for 1881, p. 190). In the vicinity of East Falmouth, 
Massachusetts, it has been reported as very injurious (1st Rept. Ins. 
Ill., 1868, p. 31). Mr. L. L. Whitman has written me from his resi- 





* Later, Prof. Cook reports its presence in at least six counties in Michigan, and had 
learned that in 1883, u year before it was noticed in Michigan, it was doing much harm in 
Wisconsin to cultivated fruit. These attacks were the result of new importations from 
the East, or the native insect had of late taken upon itself anew and refined regimen. (14th 
Kept. Mich. St. Horticultural Society, for 1884, p. 200-1.) 

16 
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dence at North Ashburnham, Mass., “‘ I had hundreds of bushels of the 
finest fruit rendered worthless by the apple-maggot last year” [1883]. 
Mr. Walsh received larve and pupe from Connecticut, from which he 
reared the fly (/d., p. 31). In New York State it has proved a great 
pest at North Hempstead, Long Island. Mr. Trimble, of New Jersey, 
in 1867, stated that it was very plentiful throughout the Hudson River 
country, but had not been observed in his State. It has been prevalent 
at the Oneida Community, where it was mostly confined to certain va- 
rieties of autumn apples (Rept. Comm. Agricul. for 1881, p. 196). 
Prof. Comstock, of Ithaca, has observed it in one of the orchards of 
Cornell University, in only a few varieties, not specified (/d.,7b.). From 
Franklin, Delaware county, larve have been reported as “living in the 
pulp of the apple, making long winding roads through it and appearing 
to come out through the skin” (Amer. Hntomol., i, 1868, p. 59). In 
Schenectady the fly has occasionally been captured by me upon fruit- 
trees, from the 3d to the 27th of July—at different times upon the 
leaves of a cherry-tree, where it had probably been drawn for the pur- 
pose of feeding upon the “ honey-dew ” of Myzuws cerast, which it in- 
cites the aphis to secrete after the manner related by Dr. Fitch in his 
First Report on the Insects of New York, p. 65, of Tephritis melligi- 


nis,* 


Preference for Early Apples. 


As the insect, during its past history, has shown a decided preference 
for summer and autumn apples, its attack upon Spitzenbergs, mentioned 
by Mr. June, is of interest, as an extension of its sphere of operations. 
In Massachusetts the crop of some summer sweets had, for a series of 
years, been completely destroyed by it. In New Hampshire, in the 
towns of Hancock and Dublin, where it was reported as the most de- 
structive of all apple insects, it was “confined to early apples as soon as 
they ripen.” From Long Island it is stated that *‘ only in the ripest 
apples and in sweet and mellow subacid fruit are they found by us ” 
(Rept. Comm. Agric. for 1881, p. 196). 

It seems, however, by no means to be confined to the early fruit, for in 
Wallingford, Conn., the Baldwin and some other varieties of winter 
apples were infested. A gentleman writing from this place states : “Two 
weeks ago [the letter was written shortly after November 12th] we over- 
hauled two hundred and fifty bushels of apples that we had gathered and 
placed in store for winter use, and of that number we threw out fifty 
bushels, most of which had been rendered worthless, except for cider [!!!] 
or hogs, by the apple-worm or apple-maggot. The apple-worm [ Carpo- 





*Is Rivellia viridulans R. Desv. (0.-S. Cat. Diptera N. A., 1878, p. 132.) 
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capsa pomonella| by this time has ceased its work, but the depredations 
of the apple-maggot continue up to the present time, converting the pulp 
of the apple into a mere honey-comb and rendering another overhauling, 
soon, indispensable.” 

As a possible explanation of the statement of Mr. June that Spitzen- 
berg apples were free from attack in 1883, when they had been destroyed 
the preceding year, the following is offered: The period of time during 
which apples are liable to attack in the deposit of the eggs may be com- 
paratively brief. At the time when the fly was abroad, in 1883, and en- 
gaged in oviposition, the Spitzenbergs, from seasonable peculiarity, may 
either have been not far enough, or too far, advanced for the reception of 
the eggs. 

Remedial Measures. 

In the event of its being found by examination that the infested fruit, 
to any large amount, falls to the ground with the contained larva, it is 
obvious that much may be done by giving sheep the range of the orchard 
to feed upon the apples, or, if this be not practicable, then to pick them 
up and feed them to stock. But, from the statement of Mr. June, it 
seems probable that the fruit which fell from the trees did not contain 
larve. This would seem to be supported by the fact that I can recall, 
a few years ago, seeing a variety of early apple (the kind not noted) 
offered for sale in the Albany market, which, while entirely fair ex- 
ternally, and showing none of the bruises of windfalls, upon being cut 
into, the central portion was found burrowed after the manner described 
and semi-pulpy, and still retaining the larvee — with little doubt, those of 
this Tryneta. 

Additional observations are needed upon the time and manner of the 
larvee leaving the fruit, and, in the earlier kinds of apples, entering the 
ground, while in the later and stored varieties it is desirable to learn 
where the insect goes for pupation. Until these facts are ascertained, 
with others that are needed to complete the life-history, we will not be 
able to do much toward mitigating the evil. The attack of the apple-worm 
producing the codling-moth may be to a great extent prevented by 
showering the trees soon after the setting of the fruit with Paris green 
or London purple in water, but the month of July, when the Trypeta de- 
posits her eggs, would be too late for the application of these poisonous 
substances to the early fruit. At the present our efforts may, perhaps, 
be directed with the best success toward the destruction of the insect in 
its pupal state. If it shall be found that the pupation, as a rule, takes 
place in the orchards, beneath the infested trees, in the ground at the 
depth of an inch or two, then it may easily be reached there. But, if 
the pupation follows the storing of the fruit, then the discovery of the 
retreat of the larve for pupation should give us the means for their de- 
struction. 
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Desiderata in its Life-History. 

The injuries from this insect have already been serious in some locali- 
ties, and their extension is threatened over the Western States where the 
species exists but has not yet learned to prey to any very serious extent 
upon cultivated apples. As it may be regarded at present asa local pest, 
it should be carefully studied by those who have the opportunity of 
observing it. As a guide to such study, attention is called to the follow- 
ing points, which specially need to be determined : 

Are the eggs of the fly distributed over the apple or placed only near 
the calyx end? 

Do the larve occur in apples which have not been perforated by the 
apple-worm of the codling-moth or some other insect ? 

How long a time is required for the larvee to attain their growth? 

How do the larvee leave the fruit — by several holes through the skin, 
through a single hole, or only when the apple has become broken down 
from decay? 

When entering the ground for pupation, to what depth do they bury? 
This could be ascertained by providing them with a box containing a 
few inches of earth for their burial. 

Are both the early and late fruits similarly attacked by this insect ? 
It is possible that the larvee reported in winter apples may be of a differ- 
ent species. 

During what months and portions of months are the larvee to be found 
in the apples ? 

Are the puparia (see J, in fig. 26), to be found at the bottom of 
apple barrels, or bins in cellars, or between the staves or boards? 
Should any doubt exist of the identity of the puparia found under such 
conditions, the fly should be reared from them to determine the point. 


Other Species of Similar Habits. 

The qualified naming, at the commencement of the notice of the 
insect of which inquiry was made, was necessary, in the absence of 
examples for examination, there being two other species of flies which 
attack and injure apples in much the same manner as the apple-maggot. 

The first of these is believed to be a species of Drosophila. Its opera- 
tions in early apples were described in Vol. II of the American Nat- 
uralist (p. 641). The fly and the 
puparium are represented in Fig. 
27. The larve enter the apple 
either through the calyx end, the 
hole bored by the Carpocapsa ap- 
ple-worm, or the cut of the Curcu- 
lio. They mature in August and 





Fic. 27.— An apple-fly. DrRosopHiILA, of an unde- 
termined species : a, the larva. September, and are followed by 
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another generation. The puparia are to be found in the bottom of 
apple barrels in cellars, and the flies appear in the spring. The species 
does not appear to be known to entomologists, and it has therefore 
been given in the recently published volume of Mr. Saunders on Jisects 
Injurious to Fruits as Drosophila ——— ? In Packard's Guide to the 
Study of Insects, it is referred to (p. 414) as the Apple-Fly. It was 
also noticed in my First Report on the Insects of New York (p. 219), 
together with the larve believed to produce the fly. 


The other species is the Molobrus mali as named and described by 
Dr. Fitch in his Second Report on the Insects of New York (Reports I 
and II, 1856, pp. 252-254), but now known as Sciari mali. It belongs 
to the Mycelophilide which has place next, and is closely allied to, the 
Cecidomyide containing the wheat and clover midges and the Hessian 
Fly. This species has been given the name of the apple midge. Its 
larvee and pup need not be mistaken for either of the two preceding 
species, the larva being long, slender, shining, glossy-white, without feet 
or tubercles (family features, the specific ones, it is believed, have not 
been recorded); while the pupa is not hidden within an outer case, but 
shows distinctly the legs, wings and other external features of the future 
fly, and, moreover, remains within the fruit — the fly emerging from it and 
escaping through the opening previously made by the codling-moth 
caterpillar. 


INJURIOUS COLEOPTEROUS INSECTS. 


Amphicerus bicaudatus (Say). 
The Apple-twig Borer. 


(Ord. CoLeopreRa: Fam. Print.) 


Apate bicaudatus Say: in Journ. Acad. Nat. Sci. Phila., iii, pt. ii, 1824, p. 319. 

Apate bicuudatus. HARRIS: Rept. to Amer. Pomolog. Scc., 1854, p. 7 (brief notice 
of distrib., ete.). 

Bostrichus bicaudatus. Frrcu: in Trans. N. Y. St. Agricul. Soc., for 1856, xvi, p. 
330; 3d Report. Ins. N. Y., 1859, p. 12, No. 12 (brief notice). 

Bostrichus bicaudatus. UHLER: in Rept. Commis. Pat. for 1860, p. 321, 1861 

(deser. and remedies). 

Bostrichus bicaudatus. WaA.sH: in Practical Entomol., i, 1865, p. 27, f. 3 (habits 
and distribution). 

Bostrichus bicaudatus. WatsH-RiLey: in Amer. Entomol., i, 1868, p. 80, f. 69; 
p- 206, f. 141. 
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Amphicerus bicaudatus. SHIMER: in Trans. Amer. Ent. Soc., ii, 1869, pp. Vili, ix 3% 


(in grape vines). 

Amphicerus (Bostrichus) bicaudatus. GLOVER: in Rept. Commis. Agr. for 1872,p. 
118, fig. 8. 

Bostrichus (Amphicerus) bicaudatus. Ritey: 4th Rept. Ins. Mo., 1872, pp. 51-58, 
figs. 24, 25 (appear., habits, ete.); 5th Rept. do., 1878, p. 54 (occur. in 
N. J. and Md., and larval food-plant). 

Bostrichus (Amphicerus) bicaudatus, THoMas: 6th Rept. Ins. Ill. [1877], p. 128 
(descr. of beetle). 

Bostrichus bicaudatus. OSBORN: in Trans. Iowa St. Horticul. Soc. for 1879, p. 94, 
1880 (brief notice). 

Amphicerus bicaudatus. RiLEy: in Amer. Entomol., iii, 1880, p- 51, figs. 11, 12: 

Amphicerus bicaudatus. SAUNDERS: Ins. Inj. Fruit, 1883, pp. 33-35, figs. 21, 22 
general notice), 


This little, and sometimes quite destructive beetle, has long been 
known in our Western States, especially in Michigan and Illinois, from 
its more frequent occurrence there, but has not, until recently, been 
found in the State of New York. It extends southward, at least, into 
North Carolina, and in the south-west into Texas. 

It is a small, cylindrical, dark chestnut brown beetle, black beneath 
from one-fourth to three-tenths of an inch long, with a small depressed 

i head, its thorax quite elevated and spinose, and extended 
in front in two little horns. The wing-covers are also 

gi rough, granulated, and in the male they terminate in 
ie , two short horns, as shown at 6 in the accompanying 
Fig. 28.—The Apple- outline figures, from which feature it derived its specific 


twig borer, A MPHICE- ; ; 
pus stoaupatus; athe ‘name, meaning ¢wo-(ailed. 
The original description by Mr. Say is quite brief, as follows : 
A. bicaudatus, Dark reddish-brown; thorax asperous and bicornate 


before ; a prominent obtuse spine near the tip of the elytra. 


Vegetation Attacked, 


The insect, as appears from its common name above given, usually 
attacks the twigs of apple-trees. It is, however, known to occur upon 
the pear and cherry-tree under like conditions, and has also been found 
within grapevines, doing far more harm to them than to fruit-trees, if 
the statement made to the Department of Agriculture and quoted by 
Mr. Glover (loc. cit. sup.), can be relied upon, viz.: “In Iowa, 
seven to nine-year-old vines are killed from the root up by these insects, 
and out of fourteen vines eleven were killed’ (they were identified by 
Mr. Glover as A. bicaudatus from examples within the vines). 

The statement was also made to the Department, that the same beetle 
had done much damage in Kansas by boring into twigs of young 
hickory. 
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Habits of the Insect. 


The habits of this little borer are peculiarly interesting, from the fact 
that it is the mature insect that inflicts the injury by boring the twigs 
instead of the grub or larva, which is the usual depreda- 
tor. Its method of attack is as follows: Just above a bud, 

) at a point from six to twelve inches from the tip of the 
ig) twig, it gnaws a hole of about one-twelfth of an inch in 
diameter (the size of its body), and burrowing therein 

Mi] passes downward into the heart of the twig for the dis- 
fi, tance of an inch or an inch and a half, or occasionally 
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ter, and not, as would naturally be supposed, to provide a 
suitable place for the deposit of its eggs. Both of the 
sexes, 1t is said, are found within these burrows, and 





Fig. 29.— Burrow r : 
Oe as always with the head turned from the opening — a reverse 
twigs. position from that which would follow their pupation 
within the twig and provision for their subsequent escape through the 
opening. 


Life-History. 


Of the early stages but little is known. Judging from the range of 
food-plants which the beetle allows itself, it is probable that the larve 
will prove to have a corresponding range. Thus far it is known only 
to breed in grapevines, from which it has been reared by Dr. Shimer. 
Larvae sent by him to Dr. Packard, which had been taken from grape, 
were “much the same form as Lyctws, but the head is more prominent 
and also the sides of the body. The anterior half of the body is con- 
siderably thicker than behind, and the legs are provided with long 
hairs ; the end of the body is smooth and much rounded. It is 0.30 of 


an inch long.’”’* 








*Is there still room for questioning a grapevine food-plant for this larva? In 1872, Prof. 
Riley wrote in reference to it: ‘“‘ The probabilities are that Dr. Packard’s description [above 
quoted| was in reality from this last-named species’? [Sinoxylon basilare] (4th Mo. Re- 
port, p. 62). In 1873, Dr. Shimer having communicated the fact that he had found a note 
attached to an example of 4. bicaudatus, of its having been bred from grapevine, Prof. 
Riley concedes that it “substantiates the statement in Packard’s Guide, giving at least 
one known fvod-plant for the larva, and proving the great similarity between it and that 
of Sinoxylon basilare Say”’ (Sth Mo. Report, p. 54). In 1380, we have this statement un- 
der a notice of A. bicaudatus: ‘‘The breeding habits of the insect are not yet known with 
certainty, for while Dr. Henry Shimer found certain lary:e in grapevines which he con- 
jectured to be of this species, vet they were doubtless those of an allied beetle Sinoxylon 
basilare Say.— C. V. R. in New York Tribune”’ (American Entomologist, iii, 1880, p. 51). 
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In addition to our ignorance of the early stages of this insect — of 
the eggs —of the larval duration —of the pupation, but little is appar- 
ently known of its final perfect stage. And the knowledge that we 
have of it does not appear to sustain the following inferences : 

““We may infer that it comes to maturity late in the summer, and flying 
into our orchards and vineyards, the beetles bore into twigs during the 
fall. Here winter overtakes them, and they hibernate in the holes, 
some of them dying; but most of them surviving until spring, when 
they continue feeding for a while, and afterward repair to the forest 
again to propagate their kind” (loc. cif. sup.). 

This insect is of rare occurrence in the State of New York, and in 
this region of the United States, and it has, therefore, not been my 
privilege to study its habits. It appears not to have been carefully 
studied, for its literature is quite limited, but in all the observations 
upon it that I have been able to find, I can see nothing to warrant the 
hypothetical life-history above given. I find no observation of the bee- 
tle entering twigs in the autumn, nor any direct testimony of actual 
hibernation in apple-tree or pear-tree twigs. That the beetles have 
been found within them in the winter is mentioned by different writers, 
but the only direct statement of personal observation of the fact, pub- 
lished, is that of Mr. Walsh, quoted below, in connection with state- 
ments of others bearing upon the burrowing habits. Of the fact that 
they are to be so found, there can be no doubt, as I have before me a 
letter received from Prof. Riley, in reply to an inquiry made while writ- 
ing this notice, in which he asserts: “‘There is no doubt about Am- 
phicerus bicaudatus hibernating within the bored twigs and various 
trees. I have often received the beetles in the twigs at different times 
during the winter and spring.” 

With no desire to be hypercritical, but only to educe the truth, it 
must be said that neither the above statement from its distinguished 
source, nor any other known to me, show actual hibernation. No men- 
tion is made of the condition of the beetle when observed. Although 
seen alive in midwinter, examination, longer delayed, might have shown 
that they failed to hibernate. If still alive in early spring—a few 
dying survivors among many dead companions, as were the examples 
found by Dr. Shimer in the month of April (see below) — the condition 
certainly would not be what we understand by “hibernation,” nor woulda 
hibernation terminating in death be of the slightest economic importance. 


The earliest notice that I find of the boring habits of the beetle is 
that given by Dr. Harris, in 1854 (oc. cit.) He states: “Prof. S. F. 
Lathrop, of Wisconsin University, and Mr. T. E. Wetmore have sent 
specimens to me, with accounts of the depredations of the insects, 
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which are found burrowing in the pith of the branches of the apple-tree, 
during the spring.” 

Dr. Fitch, in 1856, represents “the twigs withering and their leaves 
turning brown in midsummer,” as the result of the borings. 

Mr. B. D. Walsh, in 1865, states that the beetle may be found in its 
burrows in the month of June, also, ‘‘I have captured the perfect in- 
sects in the woods in September; and as I once found a single speci- 
men, in the usual situation in an apple-twig, so early in the spring that 
it must have been there all winter, I infer that they often pass the win- 
ter in a perfect state. The great bulk of them, however, bore the apple- 
twigs in June, and not in the preceding autumn ; and J have taken sev- 
eral in June when they were only just commencing their holes, so that 
half their bodies stuck out in the open air.” 

The statement in the American Hntomologist, of December, 1868, p. 
80, of Messrs. Walsh and Riley, that ““we have found the beetles in 
them [the burrows] head downwards, in the middle of winter,” may, 
perhaps, be based only upon the above observation of Mr. Walsh. 

Dr. Shimer, on April 25, 1868, found many specimens of the beetle, 
of which the larger proportion were dead, in galleries of dead wood of 
grapevines. ‘They had doubtless been dead for some time, for he writes 
of them: ‘the dead specimens were passably fit for preserving.” 
Upon a subsequent occasion [time not stated] he found two of the bee- 
tles boring into grapevines that had been winter-killed. 

Prof, Riley, in his 4th Report on the Insects of Missouri, in 1872, 
states as follows: “‘ Both the male and female beetles bore these holes, 
and may always be found in them, head downwards [? turned from the 
entrance], during the winter and spring months.” 

Mr. Glover, in the Report of the Commissioner of Agriculture for 
1872, p. 118, repeats the above statement, but obviously quoting from 
others. 

Dr. Thomas (in 1877) presents reasons for believing that they breed 
in hickory. 

Prof. Osborn, in 1879 (Joc. cit.) assumes, apparently, that the beetles 
are in the twigs during the winter, and that the burrows are made for 
winter protection. 

In the American Entomologist, for February, 1880, Prof. Riley re- 
peats the winter occupancy of the burrows by the beetles. 

Carefully weighing the above, would not a proper conclusion be, that 
the beetles, as a rule, and perhaps without exception, enter the apple- 
twigs in or about the early part of the month of June? They have 


been seen doing so at that time, and at no other. Otherwise this diffi- 
17 
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culty presents itself: The insects *‘ maturing late in summer” (August- 
September), come forth from their breeding places, are seen abroad “‘in 
September,” “bore into twigs during the fall” (October-November), 
“hibernate in the holes’? (December—March), “continue feeding for 
awhile in the spring,” thus causing the withering of the leaves (April-— 
June), emerge from their shelter, mate,‘‘ and repair to the forest again to 
propagate ’’ (in July). Where, under a calendar thus arranged, would 


time be found for the three earlier stages of the egg, larva and pupa? 


The insufficient and unreliable data that we possess for the completion 
of the life-history of this insect have been dwelt upon at some length, 
in the hope that it will be taken up and completed by some of our ento- 
mologists or orchardists in the Western States, where the insect is of 
common occurrence. 

We would expect, as the result of careful investigations, to find the 
insect as a larva within the burrows made by it in grape canes, oak, hick- 
ory, or in whatever food-plant it may hereafter be discovered, at any time 
during the winter and through March and April, perhaps associated in 
the grapevine with its fellow Ptinids 
- Sinoxylon basilare and Lyctus opacu- 
lus (Figs. 30, 31): that passing into its 
pupal stage from about the middle of 
May to first of June, the beetle would 
emerge early in June; that it would 
at once find its mate and the female 
silts; 2 5.ine, Redrsnoutdered ,Sinoxston, deposit her eggs, in accordance with 
cope tranee: the law known to control so many of 
our Coleoptera and other insects — to provide, first, for the continu- 
ance of the species: that this accomplished, the beetles early in June 
bore into twigs of apple, pear, etc., as before 
stated, for food: that their lives within these bur- 
rows may be and usually are prolonged for sev- 
eral months, at times, even through the winter 
and into early spring — one of the beetles having x 


x i r Fic. 31.— LycTus OPACULUS: 
been kept alive for five months under unnatural , 8,077 B’the pupa: «the 


O40 imago—all enlarged (from Pack- 
and, therefore, presumably unfavorable conditions ara). : 


— within a small vial with some grapevine for food (Riley): that they do 
not emerge from these burrows, but complete their existence therein — 
most of them dying in the winter, but some lingering for a few weeks 








@ 


longer. 
Such a life-history would seem to meet all the conditions under which 
the insect has been reported. 
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Injuries from the Insect. 


The injuries reported from this insect have not shown it to be a very 
dangerous pest. Dr. Fitch simply states of it that it occasions the wither- 
ing of particular twigs, and their leaves to turn brown through con- 
suming the heart of the twig a few inches in length. — It burrows in the 
pith of the young branches of the apple-tree during the spring; the 
branches above the seat of the attack soon die (Harris). — The only 
damage it occasions is that the bored twig generally breaks off at the 
bored part with the first high wind (Walsh). — The bored twigs most 
always break off by the wind, or else the hole catches the water in spring 
and causes an unsound place in the tree. If the twig does not break 
off, it withers and the leaves turn brown (Riley). 

The amount of harm above stated would not be serious in orchards 
where the moderate pruning of the last growth could be borne, but in 
nurseries it would be of much more account; and, in the event of the 
abundance of the insect, might cause the death of the trees. 

The injuries to grapevines, noticed in a preceding page, were more 
severe, but it is by no means certain that other species were not associ- 
ated with the Amphicerus in that instance, and were instrumental in the 
death of the vines. 


Remedies and Preventive. 


Until the early stages of the insect are known, no serviceable remedies 
can be suggested. It may be both practicable and desirable to employ 
them against the larvee when their food-plants shall be discovered. But 
when the beetle stage is reached, and its operations apparent in the 
withered twig, if, as we believe, its eggs have already been deposited, no 
further harm can result from it, and it would be but a waste of time to 
collect the tunneled twigs for burning, as hitherto recommended. 

In a nursery where a strong attack is expected, it would be well to 
make the effort to prevent the attack. If, at about the time when the 
beetles make their appearance, the young trees are showered with Paris 
green in water, the beetle, in attempting to enter the twigs, would prob- 
ably be poisoned in eating through the bark. 


A Beetle of Similar Habits, 
In the American Naturalist for September, 1872 (page 747), we find 
the following notice: 


We lately received from Mr. Matthew Cooke, of Sacramento, Cal., 
some pear-twigs in which the above-named beetle [ Polycaon confertus 
Leconte] was boring in exactly the same manner as our common apple- 
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twig borer, Amphicerus bicaudatus. Mr. Cooke says that the Polycaon 
is quite injurious to apple and pear trees, and also to the grapevine. 
Thus, from what we know of its natural history, we may safely infer that 
its habits do not differ essentially from those of A. bicaudatus, 1. e., the 
beetle bores for feeding purposes in living twigs of fruit-trees and grape- 
vines, never, however, ovipositing in such twigs, and both male and 
female being concerned in this destructive work. Both species live, in 
all probability, as larve in the dead and dry wood of forest-trees 


[C. V. Riley. ] 


In consideration of the above species, Polycaon confertus, being so 
nearly allied in classification with Amphicerus, it is interesting to find 
this close conformity in habits. They are members of the same sub- 
family of the Ptinida, viz., Bostrichine. While the latter, in the recent 
arrangement of Drs. Leconte and Horn, pertains to Tribe ii (Postri- 
chine), Polycaon has place in Tribe iii (Psoinz), while Lyctus, associ- 
ated with Amphicerus in grapevines, follows immediately after in the 
subfamily of Lyctine. 

It is always gratifying to the economic entomologist to discover 
identical habits among the different members of a family, as above men- 
tioned, as it gives the promise and almost the assurance that measures 
which may be found effectual in controlling one of the species will be 
equally serviceable against the others. 





Lema trilineata (Olivier). 
The Three-lined Leaf-beetle. 


(Ord. COLEOPTERA: Fam. CHRYSOMELID#.) 


Crioceris trilineata Outv.: Eneye. Method., vi, 1790, p. 208, No. 29; Entomologie, 
vi, p. 739. 

Crioceris trilineata. FABR.: Mant. Ins., i, 1781, p. 90, No. 49. 

Crioceris trilineata. HARRIS: Ins. Mass., 1841, pp. 95-96; Ins. N. Engl., 1852, pp. 
104-105 ; Ins. Inj. Veg., 1862, pp. 118-119, f. 53. 

Crioceris trivittata SAY: in Journ. Acad. Nat. Sci. Phila., iii, 1856, p. 429. 

Lema trivirgata LECONTE; Smithson. Contrib. Knowl., xi, 1859, p. 22. 

Crioceris (Lema) trilineata. Frrow: in 10th Rept. Trans. N. Y. St. Agricul. Soc., 
xxiv, 1864, pp. 441-447. 

Lema triltineata. Riuey: in Amer. Entomol., i, 1868, p. 26, figs. 16, 17; 1st Rept. 
Ins. Mo., 1869, pp. 99-100 (from Amer, Ent.). 

Lema trilineata. Packard: Guide Stud. Ins., 1869, p. 5038, f. 494. 

Lema trilineata. ReEpD : in [2d] Rept. Ent. Soc. Ont., 1872, pp. 66-67, figs. 65, 67. 

Lema trilineata. Crorce : Ch. List. Coleop. Amer., 1873, p. 94, No. 5554. 
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This insect was received from Clyde, N. Y., in the month of July, as 
quite destructive in potato fields. They were apparently increasing very 
rapidly from the many clusters of the egg (twenty or more in the cluster, 
laid upon the leaves. 

This species has long been numbered among the many insects inju- 
rious to the potato, and is one of those that feed upon it in both its 
larval and perfect stages. It sometimes occurs in sufficient numbers to 
be very destructive in New York and the eastern States, while proving 
comparatively harmless, elsewhere. In portions of New York, it has 
been reported as destroying the potato vines for successive years (Prac- 
tical Entomologist, i, 1866, p. 113). It was quite abundant in the cen- 
tral counties of the State in the year 1864, and, from being regarded as 
anew enemy, much alarm was excited, from apprehension of its con- 
tinued increase (Fitch, 10th Report, p. 441). In several localities in 
the Provinces of Ontario and Quebec it is reported as having inflicted - 
an unusual amount of damage among field potatoes (Report Hntomolog. 
Soc. Ontario for 1871, p. 67). 


The Larva. 
The larva has the peculiarity of covering its body with its excrements, 
its vent being conveniently located 
for that purpose upon the upper side 
of its terminal joint, as shown at 0 in 
Fig. 32. As the material is discharged, 
it rests upon the surface, while suc- 
cessive discharges force it forward to- 
ward the head until the entire back is 
covered with it, as in the side view of 





the full-grown larva at a, in the figure. 


; c 
Fic. 32.—The Three-lined Leaf-beetle, LEMA 1RI- 7 -OVverine + Q r eervec > 
LINEATA: a, the larva; 6, its terminal joints; c, the rhe CONEEINE probably serves the 


Rupa: ¢, the eggs: purpose of hiding it from its enemies, 


and perhaps of making it distasteful to birds which would otherwise 
prey upon it. 

In addition to the figure of the larva given, but a few words need be 
added in description. It is a soft slug-like creature of the general char- 
acter of the well-known larva of the Colorado potato-beetle. It is trans- 
versely wrinkled, with a line of rounded tubercles upon the sides, low 
down. Its color is dull yellow when young, changing to brighter 
yellow as it matures. The head is of about the size of the first 
segment of the body, flattened, smooth and black. The adjoining seg- 
ment is also black. The body is oval, becoming quite thick behind its 
middle, and very convex on the back. The three pairs of legs on the 
first three joints are shining black. Behind these upon other joints are 
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retractile tubercles which, serving as prolegs, aid in locomotion. When 
full grown the larva measures three-tenths of an inch in length and 
about one-half as broad. 


The Beetle. 

The beetle is represented, in enlargement in Fig. 33. It is about one- 
fourth of an inch long by one-eighth of an inch broad. Its sides are 
parallel; with its upper and lower surfaces convex. The antennz are 
breu nists black, eleven-jointed, and about half as long as the body. The 

head is nearly as wide as the thorax and pale yellow; the eyes 
black and projecting, having behind them a transverse groove. 

The thorax is as wide as long, constricted in the middle, and 
| marked with two black dots, one on each side of the middle, 

which are sometimes quite conspicuous.* The wing-covers 


Fig. 33.— The 7] E c Ce} ae 
Tie are yellow w ith three parallel black stripes, viz.: one at the 


beetle, LEMA TRI- meeting of the covers, which narrows toward their tip and 


hardly reaches it, and a broader one almost upon the outer border of each 
cover. Intermediate to the stripes are several lines of delicate punctures. 
The legs, which are short, are yellowish-red, and the four-jointed feet are 
black. 





Life-History. 


The life-history, summarized from the careful and detailed account 
given by Dr. Fitch, is the following : 

The insect hibernates in its beetle state, and probably resorts to 
forests for shelter. Coming abroad in May, they feed sparingly upon 
such vegetation as may be agreeable to them, until about the middle of 
June when the potato leaves are sufficiently advanced to furnish them 
with food, and place for the deposit of their eggs. The yellow, oval eggs 
are laid in clusters of ten or more, usually upon the underside of the 
leaves. They hatch in about a fortnight. The young larve feed in 
company side by side, either at the tip or on one of the margins of the 
leaf, but as they approach maturity, they distribute themselves over the 
leaves. Having attained their growth, they descend from the plants 
and enter the ground for pupation, where the larva constructs a cell, 
which it lines with a frothy secretion proceeding from its mouth, in such 
a quantity as to entitle it to the name of a cocoon. 








*A variety occurs in which there is an additional black spot intermediate to the two ordi- 
nary ones, named var. ¢ripwncta, by Fitch. The original description of Fabricius, from ma- 
terial credited to the Cape of Good Hope, and of Olivier, give three thoracic spots. 

+ Prof. Riley, in his 1st Missouri Report (as cited), represents the insect as hibernating in 
the pupa state —‘‘ staying in the ground all winter, and only emerging at the beginning of 
the following June.”” But Dr. Fitch had found the beetle in a torpid state, on the surface 
of the ground under boards on the 20th of April. 
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According to Dr. Harris, the eggs require about two weeks for hatch- 
ing, and the insect passes about the same length of time in its larval 
and pupal states, but it does not appear that these periods had been 
accurately observed. 

Dr. Fitch has expressed his belief that there are more than the two 
annual broods ascribed to it by most writers, viz.: the beetles appear- 
ing early in June, and again toward the end of July and early in August. 
He had noticed their presence in potato fields throughout the season, 
together with the larve in various stages of growth, from which it was 
“evident that they are not periodical, but are continually coming forth, 
one after another, and depositing their eggs from the commencement of 
their operations in June until the chilly nights of autumn suspend their 
work.” This would conform to the continued reproduction of the 
successive broods of the asparagus beetle, Crioceris asparagi, to which 
L. trilineata is closely allied —the twelve United States species of Lema 
of the Crotch Check list uniting with the two of Crioceris to form the 
Chrysomelid tribe of Criocerini. 


The Insect Sometimes Carnivorous. 


From seemingly good authority it appears that this beetle is not an 
unmitigated pest, but that it renders some compensation for its occa- 
sional destructiveness, in preying upon one of its associates and kindred 
afar greater pest. In Field and Forest for July, 1877, -we find the 
following : 





The three-striped potato-beetle, Lema trilineata, has been doing 
good service this season in the west by destroying the eggs of the 
Doryphora, or Colorado potato-beetle. Several correspondents in 
Medina county, Ohio, send specimens of the insect, and report that 
although the potato-beetles are as plenty as ever, the larve are un- 
usually scarce, which is attributed to “the new friend of the farmer.” 
A few were seen last year, but the present season they are very numer- 
ous. 


As the Lema has always fed upon the foliage of the potato, it is hoped 
that it will continue and extend its carnivorous habits. 


Remedies. 


When the insect is not very abundant, but in sufficient force to impair 
the foliage of the plants, it may be kept within harmless limits by oc- 
casional hand-picking, or brushing into pans of water and kerosene oil. 
This would be more effectual in the larval stage, as the beetle is easily 
alarmed and readily takes wing and withdraws itself from threatened 
danger. 
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Should the insect become very abundant, it may be destroyed by the 
methods used for the control of the Colorado potato-beetle, viz.: The 
application of Paris green or London purple. 

As most of the many enemies which have acquired the habit of prey- 
ing upon the Colorado beetle during the several years of its excessive 
prevalence will, in all probability, as readily feed upon the three-lined 
leaf-beetle, we need not apprehend, for some time to come, serious 
ravages from it in our potato fields. 


Tribolium ferrugineum (Fabr.). 


(Ord. CoLEoPTERA: Fam. TENEBRIONIDA.) 


Fasr.: Spec. Ins., 1781, i, p. 824.—Srurm: Faun. Deuts., 1807, ii, p. 228, pl. 47, f. 

d D.— Westwoop: Introduce. Class. Ins., 1839, i, p. 319, f. 39, 2.—Horwn: 

Trans. Amer. Philos. Soc., 1871, xiv, p. 865.— MULLER: in Trans. Ent. 

Soc. Lond., 1878, p. x, Proc. (same in Canad. Ent., 18738, v, p. 156).— 

BANpI: Deuts. E. Z., 1876, p. 280.— HAGEN: in Proc. Bost. Soc. Nat. 

Hist.,1878, xx, p. 59.—Scu16pTE: Nat. Tidss.,1879, ii, pp. 487, 563, 587, pl. 

10, figs. 18-22.—OxuirF: Ent., 1881, xiv, p. 216.—Lucas: Ann. Ent. 

Soc. Fr., 1883, ser. iii, vi, p. ]xxi, Bull. 

Synonyms. * 

navalis FABR.: Syst. Ent., 1775, p. 56. 

cinnamoneum HERBST: Kaf., 1792, iv, p. 170, pl. 42, f. 8h H. 

testaceum FABR.: Ent. Syst. Suppl., 1794, p. 179. 

castaneum HERrBst: Kafer, 1797, vii, p. 282, pl. 11, f. 8 E.—Scu. Syn. 
Ins., 1806, i, p. 158.— McLmay: Ann. Jay., 1825, p. 47.—Lucas: in Ann. 
Ent. Soc. Fr., 1854, ser. iii, vol. ii, p. 51; bid., 1855, ser. iii, vol. iii, p. 
249, pl. 18, f. 38. \ d 

Serruginea Say: Bost. Journ. Nat. Hist., 1835, i, p. 188; Compl. Works, 
Ed. Lec., 1869, ii, p. 659.— DasEan: Cat., 1836, ed. 3, p. 221. 

ochracea KNocu: Dejean Cat., 1836, p. 221. 

rubens Lap.: Hist. Nat., ii, p. 220.— Dejean’s Cat., 1836, ed. 3, p. 221. 


Messrs. Durant & Co., grain dealers, of 475 Broadway, Albany, sent 
for examination, October 25, a package of “‘middlings” (coarse wheat 
flour), which had been returned to them as being infested with insects. 
The material had been received by them about three weeks previous, 
from a firm in Chicago. 


The. Insect Swarming in Flour. 


Examination of the flour showed it to be literally swarming with 
Tribolium ferrugineum (Fabr.), shown at @ in Fig. 34. So abundant 





* The references and synonymy have been kindly furnished by Mr, Samuel Henshaw, of 
the Boston Society of Natural History. 
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were they that the amount of the flour that could be lifted upon the 
point of the large blade of a pocket-knife would contain one or more 
of the beetles. With the lid of atin box, an inch and a half in diameter, 
a drawn upward three or four times for four or five inches upon 
the sides of the bag holding the flour, about five hundred of 

l the beetles were taken. A closer examination of the flour 
disclosed a few pupze and a large number of the larvae. The 

latter, represented at 0 in the figure, were perhaps one-tenth as 

a numerous as the perfect insect, and were of greatly varying 

‘ sizes, from apparently full-grown to those about one-twentieth 

’ as large. They were quite rapid in their movements, and 
could hardly be taken from the flour, from the facility they 
Fic.4.—Trr- displayed in burying themselves and eluding capture. The 


BOLIUM FERRU- 


GINEUM: a,bee- = ° ° : ae : 
tle b larvare, beetles were far more active in the evening by gas-light, when 


anal WpleesS they would come to the surface of the flour in the glass vessel 


wool) in which they were confined, where for some reason, a marked 
tendency was shown to collect in clusters, clambering over the backs of 
one another for the purpose. During the several days that they were 
under my observation, not a single individual was seen to take wing for 


flight, or to climb up the outwardly sloping side of the glass vessel. 


Heat Recommended for Killing it. 

Answer was returned the Messrs. Durant, of the name of the insect, 
its general distribution over the world through commerce, its known 
habits in Europe as a grain and flour- pest, the limited knowledge of it 
in this country, and recommending an exposure to heat as the best 
known method of destroying it when infesting grain in bulk or in 
flour. A moderate degree of heat—from 120° to 130° Fahr., con- 
tinued for a few hours, would in all probability suffice to kill all of the 
eggs, the larve and the pupe in the material submitted, while a higher 
temperature — perhaps 150° or more — would be needed for the beetles. 


A Well-known Grain Pest in Europe. 

This species has long been known to infest meal, grain and various 
vegetable stores in Europe, and it is somewhat singular that it has not 
been brought to popular notice as a pest in this country. Iam not aware 
that any of our entomologists have written of its depredations upon grain 


products. 
Observed as a Museum Pest. 


Dr. Hagen has written of injury done by it to the collection of in- 
sects of the Museum of Comparative Zodlogy at Cambridge.* After 








* Museum Pests observed in the Entomological Collection at Cambridge.—Proc. Bost. Soc. 
Nat. Hist., Oct. 28, 1878, xx, p. 56-62. 
18 
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mentioning other species of beetles which had attacked the collection, 
as ‘Dermestes lardarius, Attagenus megatoma, A. pellio, Anthrenus 
varius, A. scrophularie and Ptinus fur, he states: 


Besides these beetles, I made the acquaintance of a pest which I at 
first entirely underrated, namely, 7rabolium ferruginewm. The species 
is cosmopolitan, and as I never heard of damages done by it, I did not 
at once give it much attention. It was imported several times with large 
collections of insects from the East Indies. The flat body of the larva, 
as well as of the beetle, make it particularly fit to enter boxes through 
the smallest crack. Asthe collections were exceedingly large, it was i1m- 
possible to take care of them immediately in a thorough manner, and I 
observed an alarming increase of the insect. It was rather difficult to 
overcome, but I succeeded by incessant care, by throwing away the 
worst infested insects, partly by killing individuals which I forced to 
come out of the body of specimens by filling the whole box with tobacco 
smoke. I saw the beetles and larvee running out when the smoke began 
to fill the box, then I closed the box for an hour or two, when I found 
them all dead. 


Confirmation of its Carnivorous Habits. 


A carnivorous diet must be exceptional to this species and appears 
hardly to be recognized by our entomologists. A prominent coleopter- 
ist who had expressed his belief that it fed entirely upon vegetable ma- 
terial, even after he had been given the reference to the paper of Dr. 
Hagen, seemed unwilling to admit that it might at times assume carniv- 
orous habits, offering in extenuation of the doubt, the fact that in muse- 
ums and in the bindings of books, starchy materials are often to be found 
upon which insects may feed when they have credit for a different diet. 

The observations of Dr. Hagen find abundant support in statements 
made by European writers. The following are some of them, referring 
to this insect. 

Mr. Ingpen has discovered Stene ferruginea in bran. “This species 
is more general in its habits than the preceding [ Zenebrio molitor], since 
I have frequently discovered both the imago and exuviz of the larva in 
the bodies of old and ill-preserved specimens of exotic insects” (West- 
wood, Introduction Classif. Ins.,i, p. 319). 

In opening some paper envelopes of Lepidoptera received from Abys- 
sinia, many of the specimens were eaten and had gone to pieces through 
the attack of ZT. castaneum [= T. ferrugineum]. The larva, pupa and 
imago were found and figured (Lucas, Ann. Soc. Hnt. Fr., 1855, ser. 3, 
vol. ili, p. 249). 

The beetle and larva occur in old bread, when meal or flour are im- 
ported, and in stores of natural history specimens (Taschenberg, 
Prakt. Insectenkund, 1879, ii, p. 90°). 
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Ordinarily found in meal and rice, but it attacks even collections of in- 
sects (Lacordaire, Coleopt., v, p. 323). 


Other Notices of the Insect 


Mr. W. E. Saunders also makes mention of its carnivorous habits in 
Canada. He states that it infests patent food and similar substances, 
and that it eats the dead bodies of other beetles. (Insects Injurious to 
Drugs — Canadian Entomologist, May, 1883, xv, p. 82.) 

Dr. Horn, in his Revision of the Tenebrionide of America, North of 
Mexico, Trans. Amer. Philosoph. Soc., 1871, xiv, N.S., p. 365, merely 
groups it with its only known congener in our fauna, C. madens (Charp.), 
remarking of it that the former species is ferruginous, the latter black, 
and that in length, they vary from .16 to .20 inch, C. madens being the 
larger. Both are found abundantly wherever meal or grain is stored. 

It is named in the list of Drs. LeConte, Horn, and Leidy, of “ In- 
sects Introduced by the Centennial Exhibition at Philadelphia,” as 
occurring in mouldy specimens of straw goods from Italy. 

I find no other notice of the species by our American authors. 

The following interesting statement of its infesting a cargo of pea- 
nuts was communicated to the Entomological Society of London, by 
Mr. Albert Muller: 


In the summer of 1863, a cargo of ground-nuts (Arachis hypogea) 
arrived in the port of London, direct from Sierra Leone. On arrival 
the usual samples were drawn, when it turned out that the husks were 
riddled by countless holes, while the kernels were half eaten up by 
myriads of larvae and imagines of Tribolium ferrugineum. So com- 
pletely had they done their noisome work, that in the numerous sam- 
ples examined scarcely an intact kernel could be found. If a nut was 
opened the whole interior was often found to be converted into a living 
conglomerate of larvee, pup and imagines of Zriboliawm, accompanied 
by the larvee and perfect insects of a Rhizophagus preying on the former, 
the whole mass being wrapped up in a layer of cast-skins and excre- 
ment. 


Brachytarsus variegatus (Say). 


(Ord. CoLEoprERA: Fam. ANTHRIBID#.) 


Say: in Journ. Acad. Nat. Sci. Phila., v, pt. ii, 1827, p. 251 (Anthribus); Com- 
plete Works, Ed. Lec., 1869, ii, p. 314. 

WaAtsH: in Journ. Ill. St. Agricul. Soc., 1862, pp. 8-12, figs.; in Proceed. Bost. 
Soc. Nat. Hist., 1864, ix, p. 309. 

LECONTE: in Proceed. Amer. Philosoph. Soc., xy, 1876, p. 406. 
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Synonyms: 
sticticus GYLL.: Schon. Cure., 1883, i, p. 172 (Brachytarsus). 
obsoletus FAHRAUS: Schon. Curc., 1839, v, p. 107. 


Examples of this little Ryhnchoporid beetle were sent to me under 
date of August 28, by Mr. C. A. Gillett, of Shortsville, Ontario county, 
N. Y., with this communication : 


Depredations upon Wheat. 


I send you with this mail a few specimens of an insect that I find ina 
bin of newly-threshed wheat. I also send a few kernels of wheat that 
were taken from the same bin. They show the work of an insect, pre- 
sumably this one, in its growth from a larval state. Does it not seem 
that wheat is yet to be affected by this insect much as the pea is by the 
pea-bug? The few kernels inclosed with the bugs were thought to be 
perfect when put in the vial. If any marks are detected upon them, it 
must be owing to the eating of them by the bugs. 


The sound kernels were found to have been eaten into when received; 
and during the following days that they were observed, the cavities in- 
creased in number and in size. There could, therefore, be but little doubt 
but that the burrowing of the wheat in the bin had been by this insect. 
The kernels taken from the bin showed different degrees of injury, 
from small rounded holes on the outer surface, to the excavation of 
nearly all of the interior. 

It is not probable, however, that the fears expressed of serious injury 
to wheat by this insect are to be realized. It belongs to the Rhyncho- 
pora, or snout-beetles, and to the family of Anthribide, named from 
the Greek anthos, a flower, and ¢ribo, to destroy. Most of the larve of 
this family find their food within the seeds and stems of plants. 


The Larve of Brachytarsus Parasitic. 


Dr. LeConte, in his “ Rhynchophora of North America,” Introduction, 
page xiv, remarks: While the food of the Rhynchophora is almost 
universally vegetable’ tissues, either living or dead, Brachytarsus is a 
parasite upon a Hemipteron, of the genus Coccws, as narrated by Nord- 
linger, Stettin Ent. Zeitung, 1848, p. 230; Lacord., Gen. Col., vii, 481. 

A species occurring in Europe, the B. varius Fabr., is known to live 
upon a Coccus infesting pine trees. 

See also Prof. Westwood’s remarks upon the parasitical connection of 
some of the species of this genus with the Coccid@, in his Classification 
of “Insects; 1, (p.' 332: 

The larve of this genus Brachytarsus, according to Dr. Le Baron, 
are found under the scales of bark-lice, where they are believed to be 
parasitic, 
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B. variegatus not a Wheat Pest. 


It may, therefore, be inferred that the attack upon the wheat above 
noticed was not by the larva, and that the presence and feeding of the 
beetle was but accidental. It is known to be quite a general feeder, 
finding its food in various vegetable substances with which it may 
chance to be associated. Hence for the present, it will not be necessary 
to number Brachytarsus variegatus among the insect enemies of the 
wheat. 

The attack was not a serious one. Upon inquiring of its character, 
Mr. Gillett informed me, that in looking over the wheat as it lay upon the 
floor, a perforated kernel could be found in an area the size of his 
hand, and more than twice as many of the beetles in the same space. 


Description of the Beetle. 


Appended is the original description of the insect as given by Mr. 
Say, together with his observation of its occurrence upon the smut of 
wheat, upon which it had probably fed. 


A. variegatus. Varied, with blackish and dull yellowish; elytra, each 
with two larger spots. 

Anthribus variegatus, Melsh. Catal. 

Body dull ochreous, varied with blackish, with very short hair; head 
plane, dusky, paler toward the tip; antennz moderate, pale rufous, three 
terminal joints fuscous; thorax much varied with blackish, which does 
not extend on the anterior margin; elytra with hardly obvious striz, with 
many small orbicular, blackish spots, and two larger spots on each, of 
which one is near the sutural base, and the other rather beyond the 
middle, near the suture; feet pale rufous; thighs blackish in the middle. 

Length more than +5 of an inch. 

The two spots of each elytron are sometimes united by an interven- 
ing blackish sutural line. 

The species is not uncommon, and I have found it on the “smut” 
of wheat. Mr. Lea took eighty individuals from six heads of wheat. 


Distribution. 


This insect is generally distributed throughout the Atlantic States, 
associated with B. dimbatus Say, from which the variety (obsoletws) in 
which the elytral spots are obsolete, may be distinguished by its more 
slender form, 
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Aramigus Fulleri (Horn). 
Fuller’s Rose Beetle. 


(Ord. CoLEopTERA: Fam. OTIORHYNCHID&.) 

Horn: in Proc. Amer. Philosoph. Soc., 1876, xv, p. 94 (orig. description); in 
Canad. Entom., xvi, 1884, p. 184 (remarks on distribution). 

RILEY: in Ann. Rept. Commis. Agricul. for 1878, pp. 255-7, pl. 7, f. 2; Id., Rept. 
Entomol., 1879, pp. 50-1, pl. 7, fig. 2a-h,; in Amer. Entomol., 1880, iii, 
p. 26 (occurrence in California); in Rept. Commis Agricul. for 1884, p. 
414 (habits in Mass.). 

Comstock: in Ann. Rept. Commis. Agricul. for 1879, pp. 250-1 (distribution). 

Austin: Check List Coleop. N. A., 1880, p. 44, No. 8841. 

LINTNER: in Count. Gent., xlix, 1884, p. 49 (remedies, etc.). 

MoFFratT: in Canad, Entomol., xvi, 1884, p. 216 (occurrence in Canada). 


During the month of December, last, this beetle was reported to me 
as occurring in great number in the extensive rose-growing establishment 
of Messrs. Fricker & Clarke, of Poughkeepsie, N. Y. It was proving 
very troublesome and destructive in their houses, and in the latter part 
of November, the beetles could be seen collected in large clusters upon 
the bushes. Many had been gathered and destroyed, but they still 
continued to abound. 

That they should have been permitted to multiply to this extent was 
certainly inexcusable neglect. 


A Green-house Pest. 

This insect, during the last few years, has attracted considerable at- 
tention from the injuries committed by it in green-houses. It was first 
brought to my notice in the year 1874, by Mr. A. F. Chatfield, florist, of 
Albany, who had found the beetles eating the leaves of camellias in his 
conservatories and injuring the foliage. Soon after this, it appears to 
have been discovered in the same nefarious work in the green-houses 
of Mr. A. S. Fuller and other gentlemen in New Jersey. Examples of 
it were sent to Dr. G. H. Horn, of Philadelphia, who, in 1876, finding 
it to be an undescribed species and quite different from any known 
form, established a new genus for it, and gave it the specific name of 
Fulleri, after the gentleman who had first brought it to his notice, and 
who is also “a popular author on horticultural and natural history sub- 
jects, and well and widely known for his interest in entomology,” espec- 
ially in the Coleoptera. 


Distribution and Food-plants. 
Since that time, it has been reported from various localities in the 
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United States from the seaboard to the Pacific ocean, and from Canada. 
Its greatest injury is committed upon roses grown under glass, by the 
larvee feeding upon the tender rootlets — at first merely checking their 
growth, but finally, when their numbers have increased, destroying the 
plant. It has also been observed upon the roots of Geranium and 
Hibiscus, and in California, is reported as “ very destructive to Dracenas 
(and palms lightly), oranges, cape jessamine | Gardenial, and Achy- 
ranthes, in the order named.” In Brantford, Canada, it has been found 
upon Adutilon and Plumbago in hot-houses. From Massachusetts, it is 
reported upon the Azalea, “ Cissus,” and “ inch-plant.” 


Transformations of the Insect. 


In the report of the Commissioner of Agriculture for 1878, the insect 
has been excellently figured in its four stages, and of the first three, 
scientific description is given. (Fig.35 is from an electrotype obtained from 
the Department.) From the accompanying account by Prof. Riley, it 

, appears that the eggs are 
laid in clusters of from ten 
to sixty, arranged in rows, 
which are artfully secreted 
between the bark and the 
trunk of the plant near its 
base, or occasionally between 
the ground and the trunk. 
Upon the hatching of the 
eggs (¢) in about a month, 
the larve (@) burrow and 
begin their feeding upon the 





e : 
Fig. 35— ARAMIGUS FuLLERI Horn: a, the larva; 6, the rootlets. When fully grown 

pupa; c, the beetle, in side view, and d, a dorsal view, with the 

natural size shown between ; e, the eggs enlarged and in natu- they change to pupe (d) 

ral size; f, left maxilla with palpus; ‘g, under side of head of ays: . : 

larva; h, upper side of the same. within the ground from which 


the perfect insects (¢, d@) emerge to pair, deposit their eggs for another 
brood, and to feed upon the leaves. Upon the under side of the 
foliage and the branches they may be found at rest during the day, as 
they are nocturnal in their habits, and only leave their concealment 
after dark for feeding. 


Description of the Beetle. 


The following is the description of the beetle, as given by Dr. Horn, 
in The Rhynchophora of America, North of Mexico, loc. cit.: 


Form oblong oval, surface not densely clothed with dark brown 
scales. Head and rostrum longer than the thorax, densely punctured, 
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sparsely scaly. Rostrum with feeble ridge on each side from the tip 
nearly to the eyes. Thorax cylindrical, apex and base equal and 
truncate, very slightly wider than long, sides feebly arcuate, a fine median 
line, disc moderately convex, densely punctured, sparsely scaly. Elytra 
regularly oval, humeri entirely obliterated, base sub-truncate, surface 
indistinctly striate, and with rows of large, moderately closely placed 
punctures, intervals flat, not densely scaly, and with very minute sub- 
erect hairs ; scales dark brown, a whitish or paler stripe beginning at the 
humerus, passing along the lateral margin, ending in a short oblique 
fascia at the middle of the elytra. Body beneath sparsely scaly. Legs 
with scale-like hairs. Anterior tibize rather strongly denticulate within, 
articular surfaces of middle tibia not ascendant. Length, 0.26 inch; 
6.5 mm. 


Remedies. 

The best method by which to meet the depredations of this insect, 
so far as known at the present, is to hunt for the beetles upon their 
food-plants, and to destroy them. If this be persistently done, the evil 
can be arrested. Mr. Chatfield informs me that by diligently searching 
for and killing all that he could find, for two or three successive years, 
he believes that he has exterminated them from his plant-houses, as he 
has not noticed them for the past two or three years. 

Various experiments have been made with a view of killing the larvee 
while preying upon the roots, but the opinion seems to prevail, as the 
result of such efforts, that it is only to be done at the sacrifice of the 
plant. A rose-bush which is known to be badly attacked at the roots 
had better be at once taken up and burned, and the soil that contained 
it treated with some caustic substance or with heat, to destroy such 
larvee as may have been left behind. 

If the eggs~— which are described as smooth, soft, of a clear yellow 
color, and elongate-elliptical in shape — are carefully looked for in the 
places where they are usually hidden, they may be found and readily 
destroyed, and the injuries of the insect materially checked. Prof. 
Riley has recommended placing traps for the eggs, of pieces of paper or 
rags, wound about the trunks, or upon sticks thrust in the ground near 
them, to be collected at intervals of not exceeding three weeks, for the 
destruction of the eggs that may have been deposited upon them, by 
burning, or, if it is desired to use the traps again, by dipping them into ~ 
hot water. 


CosmopepJa carnifex (Fabr.). 


(Ord. HEMIPTERA: Subord. HETEROPTERA: Fam. CYDNID&.) 


Cimex carnifer FABR.: Eut. Syst. Suppl., 1794, p. 5385, No. 162. 
Eysarcoris carnifer HAHN: Wanz. Ins, ii, p. 117, f. 198. 
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Pentatoma carnifer Kirey: Faun. Bor.-Amer. iv, 1837, p. 275, No. 1. 

Cosmopepla carnifer Sta: Enum. Hemipt., ii, p. 19, No. 1. 

C. carnifexr. UHLER: in Bull U. 8. G.-G. Surv. Terr., i, 1876, p. 18; id., iii, 1877, 
p- 402 (localities). 

C. carnifez. GLOVER: MS. Notes Journ.—Hemipt., 1876, p. 35, pl. ii, f. 6. 

C. carnifex. LINTNER: in Count. Gent., xxxix, 1874, p. 488, c. 1. 


This insect is one of the true bugs, belonging, as above recorded, to 
the Heteropterous division of the Hemiptera, in which the wings instead 
of being deflexed are horizontal, the upper pair, or wing-covers, as they 
might more appropriately be called, are thickened or “ leathery,” with 
their tips thin and overlapping. The under wings are thin and mem- 
branous. The proboscis, rostrum, or sucker is much like that of the 
other Hemiptera, except that it springs from the front of the under side 
of the head instead of beneath it, posteriorly near the base of the fore 
legs. 

Description. 

The Imago. —The C. carnifex has much the general appearance of 
the Harlequin Cabbage-bug, Murgantia histrionica, 
+ noticed in my preceding report, having the same col- 
ors, but being a smaller insect, and proportionately 







broader in form. Its length is about 0.23 of an inch, 
and its breadth o.17 in. The general color is shining 
 & black. The head, thorax and coriaceous portion of the 
: wing-cases are granulated. The thorax is crossed by 
a transverse elevated ridge, marked with dull orange 
ap ond is bisected by a slender mesial line of the same 
color. Coriaceous portion of wing-covers margined 
with orange, which is broader basally, thence becoming 
obsolete; margin of abdomen, also, orange. The scu- 
‘ tellum is long, pointed, extending over two-thirds of 


Bee 
b ; : : 
Fic. 36.—Cosmorerua the abdomen, and is marked with two triangular orange 


CARNIFEX ; a, the pupa; b 2 a 
the imago. spots near the tip, one on each side. The antenne, legs 


and proboscis are black. The insect enlarged from the natural size 
shown by the lines beside it, is represented at 0 in Fig. 36. 

The Pupa.— The pupa, shown at a@,1is 0.20 by 0.16 of an inch in 
length and breadth. It is dull yellow, with the eyes, antennz and legs 
(except their basal portion) black. The proboscis is black at the tip. 
-The head has two longitudinal mesial black lines which diverge pos- 
teriorly. The thorax has a black line on its hinder margin, centrally, 
which is sometimes bisected at the middle, and also two rather large 
black spots, centrally on each side pointing backward and sometimes 

19 
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connected with the black marginal line. A rounded black spot rests 
centrally on each side of the scutellum, and there is also a black dot 
near each anterior angle. The wing-pads are edged with black behind, 
and in addition they bear an S-like character in black, extending back 
centrally from the base. Upon the abdominal segments dorsally are 
two pairs of shining black points, of which the hinder pair are usually 
extended laterally into a line, and the front pair are sometimes connected; 
laterally, are four black dots marking the segments, which are also seen 
from beneath, 


Not Hitherto Known as Injurious. 


We find no record of injuries inflicted by this species upon any of our 
crops, nor notice of its habits by any of our economic writers. Mr. 
Glover, in his mention of it in his Manuscript Notes from my Journal, 
merely states in referring to a figure that he gives of it, ‘‘ Insect proba- 
bly destroys other insects.”” This supposition may have been drawn 
from the specific name which it bears, meaning “assassin,” “ execu- 
tioner,” “villain,” or from the known carnivorous habits of Podisus 
spinosus (Dallas), Perillus circumcinctus (Stal), Stiretrus anchorago 
(Fabr.), and others, forgetting the very different habits displayed by the 
members of this large family — that the well-known cabbage pest, Mur- 
gantia histrionica, is a near relative of C. carnifex, belonging to the same 
sub-family of Pentatomina, and that another member of the same, Hus- 
chistes variolarius Pal. Beauv., feeds upon plants and animals inter- 
changeably. 


’ 
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The Insect Attacks the Potato. 


The insect in its larval, pupal and perfect stages, has been sent to me 
from Souyea, Livingston county, N. Y., about the middle of July, with 
the statement that they were injuring the vines, seriously, and that, 
they were believed to be poisonous, as the vines, shortly after they had 
been punctured by the insect, withered and died. Paris green had 
been tried for killing, but to no purpose. 


It also Attacks the Currant. 

Subsequently, the mature insect has been sent to me for identification, 
by Prof. D. P. Penhallow, of McGill University of Montreal, Canada, 
as an injurious currant insect. It had appeared in large numbers in 
1884, attacking the fruit, causing it to fall, and seriously injuring the 
crop. 





*Tt reappeared in still larger numbers the following summer. 
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Remedies. 


As all the bugs belonging to the order of Hemiptera draw their food 
from the interior of the plant, sucking the sap by means of a pro- 
boscis thrust into the plant, itis useless to attempt to poison them by 
applications to the surface of the leaves. Many of them are so con- 
spicuous in appearance, of so large size, and occurring often in not re- 
markable numbers, that their injuries to many of our low crops can be 
prevented by picking them off by hand, or by beating them from their 
food-plants by the aid of a short stick into a broad basin of water and 
kerosene. 

When too abundant for this method, or in situations where they can- 
not be conveniently reached by hand, they will not be able to withstand 
thorough sprinkling with kerosene emulsions, so applied as to reach their 
breathing pores—a difficult matter perhaps in some of the species, 
which are so well protected by their close-fitting and broad wing-covers. 


Its Distribution. 


This species has quite a broad distribution over the United States. 
Mr. Uhler records it from Maine to Georgia, Texas, Indian Territory, 
Nebraska, Kansas, Missouri and Washington Territory; also from Port 
Neuf, Canada, and from Nova Scotia. 

I have found it in large numbers, in former years, at Schoharie, N. 
Y., in the early part of July, upon some low plants (weeds ?)— the 
species not recorded. 


Is Probably not Carnivorous. 


In the hope that the insect might, as a redeeming trait in its char- 
acter, be induced to imitate the habits of some of its relatives, I made 
request of the gentleman from whom the specimens had been received, 
to confine them, after depriving them for a time of their vegetable food, 
with the larve of the Colorado potato beetle. The experiment was 
made, but as they showed no disposition to change their diet, during their 
trial of two days, it may be inferred that they are strictly vegetarian 
in their feeding. 


Another Attack upon the Potato. 


A singular attack upon the potato tuber may properly be recorded 
here, in connection with the above notice of a new attack upon the 
stems and leaves. It was brought to my notice several years ago (in 
1877), by Mr. Miller, of the Austrian Commission at the Centennial 
Exposition at Philadelphia. 
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During his sojourn in the city of New York, he observed in many 
of the boiled potatoes brought upon the tables of the hotels and restau- 
rants, upon being crushed by the knife, the remains of a channel or 
channels leading from the center to the exterior, which may have been 
the one-twentieth of an inch in diameter. They were apparently of 
uniform size, and often gave off two or three branches extending to the 
surface. From his imperfect use of the English language, I cannot 
assert positively that I quote him correctly in saying that the walls of the 
channels had such consistency as to permit of their cohesion after having 
been crushed so as to show their form and branching structure. The 
passages, he believed, in all cases, originated at the center, in a black 
spot. He regretted that his examinations had not been sufficiently 
minute to enable hin to state with certainty whether the channels were 
entirely uniform in diameter, or if they enlarged somewhat with their 
outward extension, as is usual in the burrows of beetles made during 
their growth, and by interior-feeding lepidopterous larve. No animal 
remains were discovered within the tubes, the habit of the borer being, 
as was stated to him, to leave the potato while in the ground. ‘The 
potatoes affected in this manner had been received from California, while 
in those coming from elsewhere, nothing of the kind had been noticed. 

The gentleman believed it to be an insect attack, and from the evi- 
dence he gave of the ability to judge correctly in such a matter, it is 
probable that he was correct. But of the character of the insect, the 
time and the method of the introduction of the egg, no opinion of value 
can be offered. 


Blissus leucopterus (Say). 
The Chinch-Bug. 


(Ord. HemipTeRA: Subord. HETEROPTERA; Fam. LYG#ID#&.) 


Lygeus leucopterus SAY: Heterop.-Hemip. N. A., 1831, p. 14; in Trans. N. Y. St. 
Agricul. Soc. (for 1857), xvii, 1858, p. 774. 

Rhyparochromus devastator L® BARON: in Prairie Farmer, v, 1845, p. 287; id., ix, 
1850, pp. 280-1. 

Rhyparochromus leucopterus Harris: Treat. Ins. New Eng., 1852, pp. 172-3; Ins. 
Inj. Veg. 1862, pp. 197-199, f. 84. 

Micropus leucopterus Frrcn: in Trans. N. Y. St. Agr. Soc. for 1855, xv, 1856, pp. 
509-529; 1st and 2d Rept. Ins. N. Y., 1856, pp. 277-297, pl. 4, figs. 2, 2a. 

The Chinch bug, Wats: in Trans. Hl. Agr. Soc. for 1859-60, iv, pp. 346-349, p. 
436: in Pract. Entomol, i, 1866, p. 95 (barracading by tarred boards); ib., 
ii, 1866, p. 21 (in Canada). 

Micropus (Lygeus) leucopterus. SHER: in Proc. Acad. Nat. Sci. Ph. for May, 
1867, [xix], pp. 75-88 (injuries, habits, destroyed by an epidemic). 
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Micropus leucopterus. Wusn.-Riu.: in Amer. Ent., i, 1869, pp. 169-171, 194-199. 

Rhyparochromus leucopterus. PACKARD: Guide Stud. Ins., 1869, pp. 543-4, f. 547; 
(as Blissus leuc.) in Ninth Rept. U. 8. G.-G. Sury. Terr. for 1875, 1877. 
pp. 697-699, fig.; First Rept. Ins. Mass., 1871, p. 4. 

Micropus leucopterus. BETHUNE: in Rept. Ent. Soc. Ont. for 1871, pp. 55-57 (gen- 
eral notice, and presence in Canada). 

Micropus leucopterus. LE BARON: Second Rept. Ins. Ill., 1872, pp. 142-156. 

Blissus leucopterus. THoMas: Seventh Rept. Ins Ill., 1878, pp. 40-71; Bull. No. 5, 
U. §. Entomolog. Commis., 1879, pp. 44, figs. 10, and 1 map; in Amer, 
Entomol., iii, 1880, pp. 240-242 (influence of meteorological conditions). 

Micropus leucopterus. RiLEY: Seventh Rept. Ins. Mo., 1875, pp. 19-50, figs. 2-11; 
in Amer. Nat., xv, 1881, p. 820 (notice of a chinch-bug convention in 
Kansas); in Amer. Agricul., xl, 1881, p. 476, figs. 1-3; ibid., p. 515, figs. 
1-4; in Science, ii, 1883, p. 620; in Rept. Commis. Agricul. for 1884, pp. 
403-405. 

Micropus leucopterus. GLOVER: MS. Notes Journ.—Hemipt., 1876, p. 489, pl. 2, 
figs. 16, 17. 

Blissus leucopterus. UWLER: in Bull. U. 8. G.-G. Surv. Terr., i, 1876, p. 306; in 
separate, as List of Hemip. West of Miss. Riv., p. 40 (distribution in 
Wes) 

Blissus leucopterus. FORBES: Twelfth Rept. Ins. Ill., 1883, pp. 32-63 (life-his- 
tory, nat. enemies, parasites, remedies, etc.); in Bull. No. 2. Diy. En- 
tomol., U. 8. Dept. Agricul., 1888, pp. 28-25 (experiments with kerosene 
emulsions). 

Blissus leucopterus. LINTNER: in Albany Argus of October 10, 1888; in Count. Gent. 
for October 18, 1883, p. 841; in Science, October 19, 1883, ii, p. 540; Cir- 
cular No. 1, N. Y. St. Mus. Nat. Hist., October 18, 1883, 3 pp.; in Thirty- 
seventh Ann, Rept. N. Y. St, Mus, Nat. Hist, [ November, 1884], pp. 53-60. 


During the last week in September of 1883, a package of insects in 
roots of grass was sent to the New York State Agricultural Society, ‘by 
Mr. M. H. Smith, of Redwood, Jefferson county, New York, with the 
following statement in regard to them : 


I herewith transmit specimens of (to us) a new and formidable grass- 
destroying insect, together with portions of grass destroyed by them, 
and also some of the soil, for the purpose of examination. If the 
insect is known to you, and there is any known way to exterminate it, 
please inform us at once. The evidence of its destructive work was 
first discovered in June of 1882, by Mr. H. C. King, of Hammond, St. 
Lawrence county. At haying time, about the middle of July, he no- 
ticed about three acres of his timothy grass to be apparently prema- 
turely ripened. In the fall he observed that there was no aftergrowth, 
and that the stubble was as dead as if it had been boiled. Search was 
made among the dead roots without any discovery. The following 
spring the field was entirely barren of timothy, but some clover seeds 
and thistles occupied the ground where at least one and one-half tons 
of timothy to the acre, under favorable circumstances, would have been 
cut. In June of 1883, Mr. King discovered other fields to be affected 
in the same manner, and instituted a search which has recently resulted 
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in the discovery of myriads of the insect, not in the dead grass, but at 
the edge of the live grass, where they may be scraped up by handfuls. 
They have destroyed about fifteen acres for Mr. King and several acres 
for each of several other farmers of his vicinity. They are causing 
extreme alarm, and if you can give any relief from this calamity it will 
be gratefully appreciated. This is an important grazing locality. In 
addition to the timothy, June grass and wire grass are also destroyed. 


The Insect Identified. 


The insects being submitted to me by Secretary Harison, of the 
State Agricultural Society, they were at once, greatly to my surprise, 
recognized as the notorious chinch-bug of the Southern and Western 
States. It was the first instance of a New York specimen of the species 
coming under my observation, nor had I knowledge of its occurrence 
within the State, beyond the record of Dr. Fitch of his having met with 
three individuals of it. Dr. Harris had seen one specimen in Massa- 
chusetts. In each of the above instances, the occurrence was deemed 
of such interest and importance that the date of observation was given.* 


The Insect Described. 


It belongs to the order of Hemiptera, which comprises all of the bugs 
proper. Itis, therefore, without biting jaws, but takes its food by suction 
through a four-jointed proboscis, which, when not in use, is bent beneath 
the body. Its size seems quite disproportioned to its destructive powers, 
being but three-twentieths of an inch long and one-third of its length 
broad. Its body is black and slightly hairy (a fine grayish down) under 
a magnifier. The wing-covers, resting flat upon its back, are white with 
a subtriangular black spot in the middle of the outer 
margin of each, and a few black veins upon their 
middle; the feet, claws and enlarged ends of the 
antenne are black, while elsewhere the latter and 
the legs are dull yellow. Fig. 37 represents the 
insect. 

Although the injuries of this insect in wheat-fields 
in North Carolina were known over a hundred years 
ago, it was not until fifty years thereafter, that it 
received from Mr. Say, of New Harmony, Ind., a 
scientific name and description. It was referred by 





Fie.37— The Chinch-bug, : . 
BLISSUS LEUCOPTERUS. him to the genus Lyg@us, and given the specific 








*«« The three specimens which I have met with in this State, occurred upon willows in the 
spring of 1847, and May 12th, 1851”’ (Fitch, 2d Report Ins. NV. Y., 1856, p. 287). 

‘‘ While this sheet is passing through the press [in which it is stated that the chinch-bug 
fortunately has not yet been observed in New England], I have to record the discovery of 
one of these bugs in my own garden, on the 17th of June, 1852” (Harris, /nsects Injurtous 
to Vegetation, 1862, p. 197). 
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name of lewcopterus, meaning white-winged. ‘The original description 
is as follows : 


Blackish, hemelytra white with a black spot. Inhabits Virginia. 

Body long, blackish with numerous hairs; antennee, rather short hairs; 
second joint yellowish, longer than the third, ultimate joint longer than 
the second, thickest ; thorax tinged with cinerous before, with the basal 
edge piceous; hemelytra white, with a blackish oval spot on the lateral 
middle; rostrum and feet honey-yellow; thighs a little dilated. Length 
less than three-twentieths of an inch. 


History of the Insect. 


The very serious nature and the extent of the injuries resulting from 
this diminutive pest have drawn close attention and study to it, as ap- 
pears in the many pages devoted to its history, transformations, habits, 
etc., by most of our principal writers in economic entomology. It has 
been properly characterized as “ unquestionably one of the most per- 
nicious insects which we have inthe United States; the locusts of Utah 
and California being the only creatures of this class which exist within 
the beunds of our national domain, whose multiplication causes more 
sweeping destruction than does that of this diminutive and seemingly 
insignificant insect” (Fitch in 1855). It is but natural, therefore, 
that its hterature should prove extensive, and that all that relates to its 
past history—its life-stages, habits and present status—means available for 
the control of its ravages, and the probabilities for the future, should be 
of deep interest to the agriculturist who is at all conversant with its de- 
structive capabilities. 

Dr. Fitch, in his second report, has devoted ten pages to its early his- 
tory in this country. He states that appearing at the close of our revg- 
lutionary struggle, about the year 1783, in the interior of North Caro- 
lina, it was at first regarded as the Hessian fly, which at the same time 
was proving so destructive to wheat-fields on Long Island and in New 
Jersey. The insects continued to increase throughout North and 
South Carolina and Virginia for several’ years. As early as 1785 the 
wheat-fields in North Carolina were threatened with entire destruction. 
The ravages continued for several years thereafter, and the cultivation 
of wheat was temporarily abandoned. 

In 1809 they again became so destructive in North Carolina that wheat 
was not sown for two years. But little was heard of them for a number 
of years thereafter, until in 1839, when they again became excessively 
numerous in Virginia and North Carolina, and extended their depre- 
dations to corn, oats and other grains. A writer states of them: “I 
have seen some of my corn so perfectly black with them for two feet 
up that no particle of grain was to be seen, but five or six inches of the 
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tips of the leaves; and they hung to the under parts of them in knots 
like little swarms of bees. It takes only one or two days to destroy the 
corn.” In several instances entire fields were burned as the only known 
method of subduing the pest. The total destruction of the crops ap- 
peared inevitable, but most opportunely the season of 1840 proved to be 
an exceedingly wet one. The insect could not endure the rains, but 
died in myriads, and the attack was arrested. 

At about this time the chinch-bug was noticed along the Upper Mis- 
sissipp1 and in northern Illinois. Appearing simultaneously with the 
advent of the Mormons at Nauvoo (1840-1844), it was believed by 
many ignorant people to have been introduced by them, and the bugs were 
accordingly known as “ Mormon lice.”’ 

It soon extended itself throughout all parts of Illinois and in adjoin- 
ing portions of Indiana and Wisconsin. At this time, in Illinois in the 
middle of extensive prairies, upon parting the grass in search of other 
insects, Dr. Fitch found the ground swarming and covered with the 
bugs. 

According to other writers, the insect appeared in 1847, in Iowa. In 
Indiana and Wisconsin, it was first observed in 1854 and 1855. In 1864, 
the crops in Iowa and adjoining portions of Illinois suffered severely 
from its attacks. In 1871 it spread in vast numbers over most of the 
North-western States, and again in 1874 it proved very destructive. In 
this latter year it was very injurious in Missouri, although its depreda- 
tions had been serious in certain sections of the State in the years 1854- 
1857; its first recorded appearance there was in 1836. 


The Common Name of the Insect. 


Inquiry is not infrequently made of the origin and meaning of the 
popular name of this insect. Dr. Fitch has given this explanation: 
At first it was only the wingless larvee which were supposed to be the 
depredators, they not having been associated with the mature form with 
its white wings. The larve have a close resemblance to the common 
bed-bug (Acanthia lectularia) formerly known as Cimex lectularia. 
Throughout the Southern States, the bed-bug is everywhere known by 
its Spanish name of chincho, and, therefore, when it was ascertained 
that the wheat depredator was not the Hessian fly, it came to be distin- 
guished by the name of the chinch-bug. 

Webster derives the Spanish chincho from the Latin cimex, and defines 
chinch, rst, as the “ bed-bug,” and 2d, as “an insect or bug, resembling 
the bed-bug in its disgusting odor, which is very destructive to wheat 
and other grains; also called chintz, chinch-bug, chink-bug.” 
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Life-History. 

Transformations. — The eggs are laid in the autumn upon the crown 
or the roots of the plants, where they remain throughout the winter and 
until the ground becomes warm enough in the following spring for their 
hatching. Or they may be laid in the spring by the bugs that were the 
later to mature and have hibernated in the perfect or in the pupal stage.* 
Occasionally clusters of the eggs are to be found above ground attached 
to the blades of their food-plants. 

The eggs are so minute as hardly to be visible without a magnifier, 
measuring only about three-hundredths of an inch in length by one-fourth 
as broad. They are of a 
dull reddish color, elongate 
oval with the exception of 
RP \ FS ‘ being flattened at one end, 
sre ” : where they bear four small 

: tubercles, as at @ and 06 in 
Fig. 38. About five hun- 
_ dred eggs are deposited by 
each female, at intervals, ex- 
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Fig. 38.— EARLY STAGES OF THE CHINCH-BUG; a, b, eggs; c¢, % fe 
newly-hatched larve; d, its tarsus; e, larva after first Molt ; tending over several weeks. 


Gimete lanteat ware murcenireed) e proneeeisor peak’ hey hatch im about. two 
aE weeks, when the larva ap- 
pears at first of a pale yellowish color, but soon changes to red, except 
the two anterior segments of the body, and the legs, which are yellow- 
ish. In this stage it appears as shown ine. After the first molt, it be- 
comes bright red, with a pale band across the middle of the body. After 
the second molt, the wing-pads begin to make their appearance, as at /, 
and the general color has become darker, with the pale band still con- 
spicuous. Another molt brings it to its pupal stage, as at g, with distinct 
wing-pads; its anterior portions dark brown (fuscous), and its abdomi- 
nal portions grayish, except the tip which is brown. The entire period 
required (when not interrupted by hibernation) for the transformations 
from the egg to the perfect insect, is from five to seven weeks. 

The early brood. — During the months of May and June, but earlier 
in the Southern States, the hibernating individuals leave their retreats, 
and those that have not mated the preceding autumn, now seek their 
mates, soon after which the females proceed to lay their eggs upon the 
crown of the food-plant, or beneath the ground upon the roots, where 
the early life of the insect is, for the most part, passed. At this season 





*Dr. Fitch has observed pupz in October which he did not doubt would pass the winter 
in that state (2d Report, p. 291). 
20 
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of mating, and again in the autumn, large numbers are frequently seen 
upon the wing, and it is believed by Dr. Shimer and others, that at no 
other time do they indulge in flight, except at these two nuptial seasons, 
which, in Illinois, occur in May and August (see Proceedings of the 
Academy of Natural Sciences of Philadelphia, for May, 1867). This, 
however, is certainly an error, for there is reliable evidence of their 
migration upon the wing, for other reasons, apparently, than from want 
of food. See the statement of immense swarms flying eastward, in 
Iowa, on and about the rgth of June, in Prof, Forbes’ rath Report on 
the Insects of Illinots, p. 34. 

From the gradual development of the eggs within the ovaries, and the 
long-continued oviposition, it follows that the final maturity of the insect - 
is far from uniform. Hence it is that it is found in such different sizes 
and stages at any time throughout the season. The ripening of spring 
wheat may be given as about the time that the larger portion of the 
brood has acquired wings. During the wheat harvest they are often 
very abundant. 

The second brood.—In July, eggs are laid for a second brood, which, 
according to observations made in Illinois, by Prof. Forbes, in 1882, 
were hatched about the middle of the month. Matured individuals 
were seen, the first, on August 8th; by the last of August, about one-half 
of the brood had matured, and the entire brood had become winged 
by the middle of September; by the 25th of September they had ap- 
parently ceased feeding. On the 3d of October they were rare in the 
corn-fields, and had evidently scattered in search of winter quarters. 

Asa general rule, this brood is less injurious than the first, as the 
corn and their other food-plants are more advanced and better able to 
resist attack. 

Hibernation.—At the approach of cold weather they cease feeding, 
desert their food-plants and seek sheltered places where they may pass 
the winter. Some of them merely crawl down the stalks and stems and 
enter the ground, burying themselves therein to a moderate depth. 
Others take wing in search of secure retreats in any rubbish that may 
be found upon the borders or in the vicinity of the field, such as logs, 
old fences of wood or stone, coarse weeds, heaps of straw, leaves, etc. 
Stacks and piles of corn-stalks are particularly attractive to them, and 
are often employed as a lure, to serve as a holocaust later in the season 
for the myriads that have sought their shelter. Woodlands near the 
fields where they have abounded, furnish harborage for large numbers 
during the winter. 

In the torpid condition in which they hibernate, they are capable of 
enduring an extreme degree of cold, and may even be frozen, it is said, 
without suffering harm. 
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A Dimorphic Form of the Chinch-Bug. 


In addition to the ordinary form described and figured on page 150, 
there is also to be met with in limited numbers in some localities, a 
“dimorphic” form which has been characterized by Dr. Fitch as one 
of nine varieties observed by him, under the name of var. apterus. It is 
shown in figure 39. Prof. Riley has remarked of this and allied forms: 
“There are, as is well known to entomologists, many 
genera of the half-winged bugs, which in Europe 
occur in two distinct or ‘ dimorphous’ forms, with 
no intermediate grades between the two, viz., a short- 
winged or sometimes a completely wingless type 
and a long-winged type. Frequently the two occur 
promiscuously together, and are found promiscu- 
ously copulating, so that they cannot possibly be 
distinct species. Sometimes the long-winged type 
occurs in particular seasons, and especially in very 
Graceso= me Shore wineed hot seasons. More rarely the short-winged type 
abies occurs in a different locality from the long-winged 
type, and usually in that case in a more northerly locality. We havea 
good illustration of this latter peculiarity in the case of the chinch-bug, 





for a dimorphous short-winged form occurs in Canada, and Dr. Fitch 
describes it from specimens received from the States as a variety under 
the name of aplerus (Second Report on the Insects of Missouri, 1870, p. 22, 
f. 2; also, Seventh Report on the Insects of Missowri, 1875, p. 20, f. 4). 

Of a number of specimens sent to Mr. B. D. Walsh for identification, 
from Canada, in 1866, which had been taken from under the bark of an 
old log, all (eleven) were of this form, and were regarded by him as a 
“ geographical variety ” (Practical Entomologist, ii, p. 21) 





_ Fig. 40— Wing-covers and wings of the chinch-bug, and its short-winged form, showing their nervula- 
tion: 1, wing-cover of normal form; 2, wing of the same; 3, wing-cover of short-winged form; 4, wing 
of the same. Enlarged to 18 diameters. 


The same form was remarkably abundant among the specimens sent 
to me from Jefferson county, by Mr. Smith, and in those that were 
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subsequently obtained by me upon the farm of Mr. King. At least 
twenty per cent of the entire number were of this form. The varietal 
name given it by Dr. Fitch is misleading, for none of them probably are 
wingless. Both the wing covers (hemelytra) and wings are very much 
shortened — the former usually to about one-half the normal length, 
and the latter to not much exceeding one-third. In figure 40, the 
relative size of the two is shown, together with the structure of each, 
from preparations and careful camera drawings made for this paper by 
Mr. C. E. Beecher. As the drawings are intended to represent structure 
only, the characteristic pigment spots and markings of the wing-covers 
are not given. ‘Their coriaceous portion shows numerous short hairs, 
not extending beyond — the crinkled lines appearing elsewhere, and upon 
the wings, resulting from the unequal distension of the wing-membranes 
by the nerves. A comparison of the nervulation in the two forms 
cannot fail of being of interest to the student 


Injuries of the Insect. 


The chinch-bug is beyond all question one of the most destructive of 
our insect pests. It has been justly said of it: ‘‘ The locusts of the west 
are the only creatures of this class which exist within the bounds of our 
national domain, whose multiplication causes more sweeping destruction 
than does that of this diminutive and seemingly insignificant insect.” 

Another writer, who has given it patient study, has remarked of it: 
“Tt is the most dangerous insect foe with which we have to deal. That 
it taxes them more heavily than all other such enemies combined, is 
burnt into the convictions of thousands of farmers by repeated heavy 
losses and bitter disappointment ” (Forbes). 

Throughout the Southern and Western States, or more properly, those 
lying within “the wheat-belt region,” the chinch-bug is a well-known 
and dreaded enemy, from the almost incredible amount of injury which 
it inflicts, in certain years, upon the grain and corn crops. Probably 
the aggregate of pecuniary losses which have resulted to the United 
States from its ravages have considerably exceeded those inflicted by 
any other of our thousand insect pests. — 

That some idea may be had of the amount of these losses, a few of 
the more reliable estimates that have been made are herewith pre- 
sented. 

Mr. Walsh estimated the loss from the insect in Illinois alone, in the 
year 1864, at over $73,000,000, while a careful computation made by 
Dr. Shimer, for the same year, showed that in the extensive wheat and 
corn-fields of the valley of the Mississippi, three-fourths of the wheat and 
one-half of the corn was destroyed at a loss of more than $100,000,000, 
in the currency that then prevailed. 


——— ae 
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Dr. Le Baron, from data collected with great care, has estimated the 
value of the wheat, oats, barley and corn destroyed in the State of 
Illinois in 1871, at ten and a half millions of dollars; and for the six 
additional Western States of Iowa, Missouri, Indiana, Kansas, Nebraska 
and Wisconsin, approximately, double that of Illinois, making an aggre- 
gate in the North-western States of over $31,000,000 (Second Report 
on the Insects of Illinois, 1872, p. 144). 

Prof. Riley, from county returns received from eighty-six counties in 
the State ot Missouri, and from estimates of the remaining twenty- 
eight counties, has calculated the loss to the three staple crops of wheat, 
corn and oats alone, in 1874, in that State, at $19g,000,000. He also 
states that during this year the losses from the same insect in Illinois 
may be safely put down at double that they were in 1871, or over 
$60,000,000 (Seventh Report on the Insects of Missouri, 1875, pp. 24, 25). 

The years 1864, 1871 and 1874, from the warm and dry seasons that 
they offered, were unusually favorable to the multiplication of the 
insect, and were therefore years of its unusual abundance. Still it is 
not of rare occurrence that a single one of the wheat-growing Western 
States should suffer a loss of $10,000,000 in a single year. It 
seems almost incredible that the destructive powers of a small suctorial 
insect could be so great, but its enormous numbers must furnish the ex- 
planation. In times of its abundance it is so numerous as to cover the 
ground ; it blackens the stalks of the plants upon which it feeds ; it fills 
the air when at seasons of its mating, it takes wing for flight; it marches 
to new feeding-grounds in solid bodies, upon and over one another; its 
invading armies sweep over and utterly destroy a wheat or corn-field in 
two or three days ; and the nauseous bed-bug odor which they exhale 
sickens those who are compelled to breathe it. 

Only a little of our knowledge of this insect has been given in the 
preceding pages, but that space may be left for some notice of its recent 
operations in the State of New York, those who would know more of 
its interesting history, its habits, the natural enemies that prey upon it, 
and the various means used for destroying it, are referred to the excellent 
and extended papers upon it by Harris, Fitch, Thomas, Riley, Forbes 
and others which we have cited. 


Operations in New York. 


Its presence in New York in the years 1882 and 1883, while not at- 
tended with serious losses, was justly the occasion of great anxiety and 
fears. ‘The attack, under its existing conditions, was of so threatening a 
character that I deemed it my duty to recommend most earnest efforts 
for its suppression. Just how far the efforts made in compliance with 
the recommendations aided in its arrest can onlv be surmised. 
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The following were my reasons for believing that the attack would 
continue and become more serious, as contributed to the Albany Argus 
of October 10, 1883: 


The insect has planted itself, maintained a footing and has shown a 
rapid increase under unfavoring, unpropitious and unnatural conditions 
such as these : 

First. It is regarded as a southern insect (extending farther north- 
ward, as do most animal forms, in the Mississippi valley), yet it has ap- 
peared in the most northern county of the State, and upon, if the re- 
port be reliable, the St. Lawrence river. 

Second. Its attack has been made upon timothy. This seems to be 
its most unusual food-plant, and, therefore, we infer, the least suited to it. 
All previous accounts concur in giving it a preference for spring wheat 
above all things else; next in order, oats or corn, and last the grasses. 
Timothy is only mentioned as occasionally attacked by it. 

Third. In all previous accounts, great prominence has been given to 
its being a hot and dry weather insect, dependent upon these conditions, 
not only for its multiplication, but for its existence. Heavy rains have 
been claimed to be invariably fatal to it. It could not abound, it is 
stated, in a wet season. Dr. Fitch had even made recommendation of 
sprinkling it with water (an artificial shower), as the best means for its 
extermination. In the present instance, the bug obstinately persists in 
multiplying, contrary to all rule, The past year and the present have 
both been years of excessive rain-fall in St. Lawrence county. Spring, 
summer and autumn have been exceptionally wet. In the spring, heavy 
and continued rains flooded meadows now showing the chinch-bug 
attack. At haying time, when the bugs were young, and according to 
all the statements hitherto made, readily killed by wet, the rains were so 
frequent and severe, that the grass cut could only be secured with diffi- 
culty. ‘Upon Mr. King’s farm, much of it was drawn in, upon favor- 
able days, by improving the opportunity of extending the labor into 
hours after nightfall. At the present time grass is lying in fields in 
stacks, which could not be gathered, owing to continued rain; and fields 
of oats are still unharvested. 

It appears that the insect has rapidly increased and largely extended 
its area during the present year, under conditions which should have 
been fatal to it. Why it has been otherwise may perhaps find its ex- 
planation in the fact that it is a new introduction into this part of the 
United States, and that it is following the law well known to prevail in 
the introduction from abroad (Europe principally), of nearly all of our 
injurious insects. With scarcely an exception, with their importation, 
they become far more destructive, causing greater ravages and often 
attacking new food-plants. 

As the past history of the insect has shown that parasites and other 
enemies have entirely failed to arrest its multiplication, we are com- 
pelled to believe, from present indications, that it has come to stay, and 
that it will do so, unless effectual means are taken to prevent it. Its 
capability of increase is wonderful. Under the most conservative cir- 
cumstances, a single chinch-bug, depositing its eggs about the first of 
June, would be, in the following August, the progenitor of a quarter of 
a million. 


‘ 
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It should not be necessary to urge the importance of doing what- 
ever can be done to arrest this attack, which threatens to be more seri- 
ous to New York than was that of the wheat-midge, the loss from which, 
in some years, was computed at $15,000,000. If it should continue to 
increase it will doubtless extend to wheat, and corn and other of the grains. 
In its southern extension in this State it would naturally become more 
serious. At the present. it is known in but two counties — Jefferson 
and St. Lawrence. It seems practicable by prompt, earnest and com- 
bined effort, to prevent its extension and to check it where it now ex- 
ists. 


Observations upon the Attack. 


In addition to the information contained in the communication of 
Mr. Smith, given on page 149, I am able to add the following, from my 
personal observations, made during a visit to Hammond, and on inspec- 
tion of the infested farm of Mr. King, on October 5th and 6th. ‘The 
cold weather of the preceding few days (ice was formed upon three 
nights) had doubtless driven most of the bugs to their winter quarters for 
hibernation in crevices, beneath boards, rails, etc., in rubbish heaps, and to 
many other secure retreats where such insects are accustomed to hide. Yet 
upon parting the roots of the timothy upon borders of the killed portion 
in one of the fields they were found in alarming numbers — in some spots 
sufficient to cover the ground with their bodies over an area of two or 
three inches in diameter, having perhaps congregated for warmth in 
such places. In one spot, upon the warm slope of a dead furrow, they 
could be seen, in large numbers, running like ants over the ground. 
Elsewhere, they were concealed among the roots, near to and about the 
bulbs, upon which they appeared mainly to feed. Their presence in any 
spot could always be detected by bringing the nose near the ground by 
the peculiar bed-bug odor that they exhaled. This method of detection 
proved more convenient and infallible than looking for them. 

The territory occupied by them was more extended than was at first 
supposed. Nearly all of the farms in the neighborhood of Mr. King 
had been attacked, some of them the preceding year, and discoveries of 
attack not before suspected were, upon examination, being made daily, 
A range, at the time, of about eight miles was indicated. It was be- 
lieved to occur throughout most of the town of Hammond, and to ex- 
tend into Alexandria upon the St. Lawrence river. 

The following are a few of the memoranda (the remainder lost) of the 
number of acres showing the attack in the town of Hammond, upon 
farms in the immediate vicinity of Mr. King, which were made at the 
time of my visit: 

Mr. H. C. King, sixteen acres of timothy and clover; cut on the 5th 
of July; the attack first noticed in August; more than one-half of the 
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timothy was eaten. On another portion (upland) of his farm, three 
acres of timothy, and in another, twelve acres of meadow were eaten. 

Mr. E. J. White, first noticed the injury in September of 1882, in 
the killing of the timothy upon a spot between two and three rods 
square. In 1883, it was again observed after haying in July, and con- 
tinued to extend, and to appear in three other places —in all, seven or 
eight acres. 

Mr. Keller Dygert, adjoining Mr. King’s farm, over six acres destroyed. 

Mr. Robert Rogers, five or six acres of timothy very badly injured. 

Mr. Robert Broidee, a meadow badly infested, but extent not stated. 

Mr. Abel Pickett, a small spot, commencing the previous year, and 
is steadily extending. 

Mr. Wm. Cuthbert’s farm, five miles from Mr. King, near the St. 
Lawrence river, reported as showing the attack of the insect. 

Mr. Thomas B. Phillips had two acres injured the preceding 
autumn; present area considerably larger but not given. 

Mr. Charles Fitch, of the town of Morristown, six acres destroyed. 

A wheat-field of Mr. King seems to have been infested, but to have 
been checked by its roots having been submerged by a heavy rain-fall 
continuing for several days. 

The insect is reported on the rarm of Mr. Cook, in the town of Cham- 
pion, Jefferson county, in the vicinity of Pleasant lake, and near the 
northern line of Lewis county. 


Measures Recommended to Arrest the Attack. 


In view of the severity of the attack, and the seeming need of earn- 
est efforts to arrest it, it was thought proper that general attention should 
be called to it throughout the infested region, and instructions given as 
to the best means for arresting it, particularly to such as could be at 
once resorted to, in order to reach as large a portion as possible of the 
autumnal brood. A circular giving such information was accordingly 
prepared, and an edition of three thousand copies printed and distributed 
throughout the portions of the State where the attack was observed, 
together with such contiguous territory as it might be expected to reach 
in another season. 

Asa portion of the history of the attack, and as containing direc- 
tions which would be of service in future appearances of the insect in 
New York or in the New England States, the circular is herewith given: 
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Circular No. 1 — October, 1883. 


New York STATE MuSEUM OF NATURAL HisTory, 
DEPARTMENT OF ENTOMOLOGY. 


Directions for Arresting the Chinch-bug Invasion of Northern New 
York, 

Portions of St. Lawrence county, New York, are now suffering from 
a serious attack of the chinch-bug (Slissus lewcopterws) — perhaps the 
most injurious of our insect enemies. 

It has already, in the third year (probably) of its introduction, and 
the second year of the observation of its attack, spread to such an ex- 
tent, and shown such a rapid increase under very unfavorable condi- 
tions, that a continued increase in its diffusion and destructiveness is 
probable, unless effectual measures can be taken to prevent it. 

At present, only timothy and other grasses seem to have been attacked. 
Wherever attacked, the root is destroyed, and the grass, consequently, 
is entirely killed. 

With its increase, its ravages would extend to wheat, rye, barley and 
corn, which are its favorite food-plants. 

” Its extension over the State of New York, as now threatened, would 
be attended with an annual loss of millions of dollars. “ 

It seems practicable, at this stage, to prevent this extension, by earn- 
est and combined effort throughout the district now invaded. 

The most favorable time for this effort has already passed ; but much 
may be accomplished by immediate action. 

As it is of very great importance that this destructive insect — the 
terror of our Southern and Western farmers— should not be permitted 
to obtain a permanent footing in our State, hitherto free from its depre- 
dations, a prompt and full compliance with the following directions is 
strongly urged : 

1. Let every farmer in St. Lawrence county and adjacent counties in 
Northern New York (particularly in the western portion of St. Lawrence 
and northern of Jefferson), examine his meadows for patches of dead 
grass, looking as if winter-killed, indicating the attack of the insect. As 
an aid to its ready recognition, the infested areas upon the farm of 
Mr. H. C. King, of the town of Hammond, St. Lawrence county, may 
be examined. 

2. If the attack is detected, burn the dead grass and its surrounding 
border of fifteen or twenty feet not yet showing attack. This may be 
effectually done by first applying a covering of straw. A favoring wind 
is desirable for the purpose. 

3. Plow the burned area (better still if the plowing extends beyond 
this limit and embraces the entire meadow) in broad and deep furrows, 
turning the sod completely and flatly over, not permitting it to lie in 
ridges. 

4. To insure the more effectual burying of the insects that may be at 
present feeding upon, or preparing to pass the winter among, the roots 
of the grasses, harrow the plowed surface slightly, and follow with a 
heavy rolling. 
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5. Where the meadows will not permit of plowing as above, gas-lime, 
wherever it can be conveniently obtained from the gas-works at Ogdens- 
burg, Watertown, etc., may be distributed over the ground, at the rate 
of two hundred bushels to the acre. ‘The gas-lime would also serve as 
a valuable fertilizer. 

Of the above directions, the first four should be followed at once. 
The application of gas-lime might be postponed until the month of 
November, before the setting in of winter, or to the early spring. It 
should be confined to the dead and infested portions of the meadows, 
as in its fresh state it would kill the grass. In the winter, during 
February, it may safely be distributed over the entire fields, where it 
would probably serve the additional purpose of a preventive of a spring 
attack. 

New attacks and more widespread distribution may be looked for 
about the first of June in the ensuing year. Directions for meeting 
these, by other methods, will be given hereafter. 

It is hoped that every one interested will cheerfully comply with the 
above directions, and not render necessary a resort to compulsory legis- 
lation, which would undoubtedly call for a large increase of labor and 
expenditure. The agricultural interests of the State of New York may 
justly demand that, if possible to prevent it, the chinch-bug shall not 
be allowed to gain a permanent footing as a grain and grass destroyer 
within its borders. Its injuries in the State of Illinois, in a single year, 
were estimated at $73,000,000 — almost five times the amount computed 
for the wheat-midge ravages in New York, at the time of its greatest 
destructiveness. 

OFFICE OF THE STATE ENTomoLoGistT, October 18, 1883. 


To the above circular the following figure (after Fitch), and descrip- 
tion was appended, to aid in the recognition of the insect. 





The Cutncu-Bue in natural size and as enlarged (about ten diameters). Color: black, 
with white wing-covers, having a black subtriangular spot on the outer margin of each, 
and two black veins nearer the*base. The legs, the sucking-tube, and the base of the 
antenne, are deep honey-yellow; the feet and the last joints of the antennz are black. 
Length, about three-twentieths of an inch. 

The young, appearing early in June and late in August, are blood-red, with a white band 
across their middle: later they change to brown and afterward to black. 
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Remedial Measures Employed. 


In a report made by me to the Regents of the University of the 
State of New York, under date of January 8, 1884, and published in 
the Thirty-seventh Annual Report on the State Museum of Natural 
History, in referring to the above circular I stated as follows : 


I regret to have to report that the response given to the directions 
of the circular have fallen short of their requirement. Plowing under 
the infested areas has been quite general, but I do not learn that it has 
approached the thorough character recommended. Burning has not 
been resorted to, except upon the farm of Mr. King. The application 
of gas-lime will probably not be made, to any great extent, as it Is 
reported as not easily to be obtained. Perhaps no other result should 
have been anticipated at this stage of the attack, or before the absolute 
necessity of vigorous action should be unmistakably apparent. Former 
experiences show that our farmers, as a rule, are indisposed to yield 
ready compliance with recommendations simply, although calculated to 
save them from serious pecuniary loss, particularly if such recommenda- 
tions involve any expenditure beyond that of quite a limited amount of 
extra labor on their part. It would, therefore, seem to be a wise econ- 
omy for the State, whenever a continued extension of any formidable 
insect attack presents itself, that a prompt resort be had to effectual 
preventive measures, through legislation compelling the action desired 
and not otherwise to be had. Several laws for the prevention and 
destruction of injurious insects exist upon the statute books of European 
countries. In our own State and others there are laws against noxious 
weeds; and it would indicate enlightened progress if there were also 
those controllirg the unlimited spread of some of our more harmful 
insect pests. 


Cessation of the Attack. 


Although the insect was reported by Mr. King to have been found 
by him, in alarming nnmbers, late in October, hidden beneath rails, 
chips, bark, etc., yet the apprehension of its increase and spread in 
the spring of 1884 was not realized. Doubtless the general plowing of 
the infested lands aided materially in its destruction; yet to the more 
effective operation of natural causes, such as the extreme cold of the 
winter or the early spring rains, or other unfavorable meteorological 
conditions, must be credited, mainly, the arrest of the attack, either 
through the death of the mature insects during the winter, or that of 
their progeny in the early spring. 

So far as I could learn, the insect did not reappear to the extent of 
committing serious injury. In localities where it had abounded the pre- 
ceding year, and the land had not been plowed, its presence, in hiber- 
nated individuals, was observed as soon as the snow was gone. No 
further damage was reported to me, except.in one instance where no at- 
tention had been paid to the recommendation of thorough autumn plow- 
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ing. Here apiece of wheat of several acres in extent was attacked, and 
considerably injured by it. 


Observed in other Northern and Eastern Localities, 


During the spring of 1883, the insect also occurred abundantly in at: 
least one locality in Massachusetts, for according to Dr. George Dim- 
mock, “on the 28th of March, the lowland between Belmont and 
Cambridge was swarming with them” (Psyche, Novem.-Decem., 1883, 
Aa aa es 10) 

An earlier observation of it in Massachusetts has been communicated 
to me by Dr. Packard, in the following extract from his diary: ‘June 17, 
1871, at Salem, Mass., chinch-bugs with wing-covers extending over the 
basal third of the abdomen, seen in copula, end-to-end.” Dr. Packard 
has also published the fact of his having taken the insect “ frequently 
in Maine and even on the extreme summit of Mt. Washington in August ” 
(Guide to the Study of Insects, 1869, pp. 543-4). 

Mr. Henry L. Fernald, of Orono, Maine, who is making special study 
of the Hemiptera, has given me the following memoranda of its occur- 
rence at Orono, latitude 44° 40’: ‘‘One’example captured in 1879; one 
on May 25, 1880; three on June 3, 1882. Since that time quite com- 
mon in June; taken in all cases by sweeping over grass.” 

Its occurrence in Canada, in 1866, in a few examples has already been 
referred to (page 155). Upon inquiry, I learn that the locality of their 
collection by Mr. J. Pettit, was at Grimsby. 

For a still more northern locality of the insect we are indebted to the 
recent collections of Mr. W. H. Harrington, of Ottawa, Ont., who, at 
the annual meeting of the Entomological Society of Ontario, at London, 
in October of 1884, exhibited specimens of the chinch-bug which he had 
found abundant at Sydney, Cape Breton (N. latitude 46° 18’) during a 
visit there in September (Canadian Entomologist for November, 1884, 
Xvl, p. 218). 





Largus suceinctus (Linn.). 
The Margined Largus. 


(Ord. HemipTERA: Subord. HETEROPTERA: Fam. PyRRHOCORIDA. ) 

Cimew succinctus LINN.: Syst. Nat., ii, 1767, p. 727, No. 82. 

Cimex rubrocinctus DE GEER: Mem. Hist. Ins., iii, p. 389, No. 13, pl. 34, f. 19. 

Cimex succinctus FABR.: Spec. Ins., ii, 1781, p. 369, No. 185; Syst. Ent., 1775, p. 
723, No. 133; Mant. Ins., ii, 1787, p. 303. 

Lygeus succinctus FABR.: Ent. Syst., iv, 1798, p. 170. 

Largus succinctus HERR.-ScH.: Wanz. Ins., vi, p. 78, f. 648. 

Capsus succinctus var. A. SAY: Heterop. Hemip. N. A., 1881, p. —; in Trans. N. 
Y. St. Agricul. Soc., xvii, 1858, p. 783. 
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Largus succinctus. GLOVER: in Rept. Comm. Agr. for 1875, 1876, p. 124. f. 28; MS. 
Notes Journ.—Hemipt., 1876, p. 43, pl. 1, f. 12; MS. Notes Journ.—Cotton 
Insects, 1878, pl. 16, f. 9 (note #0 ae 

Largus succinctus. UnLER: in Bull U.S. G.-G. Surv. Terr., i, 1876, p. 315; List 
Hemiptera W. Miss. Riv., ae p- 49; Stand. Nat. Hist., v, p. 288, f. 331. 

Largus succinctus. LINTNER: in Count. Gent., xlvi, 1881, p. 663. 

The injurious habits of this species have only, up to the present, 
been noticed in Texas. A letter received from San Antonio, represents 
it as quite annoying in a peach orchard, from its working into the fruit 
and spoiling it just before its time of ripening. 


_ Distribution and Variations, 

Although not as yet recorded from the State of New York, it without 
much doubt occurs within its limits, as it is found in Pennsylvania 
and New Jersey, and has a broad distribution over the United States. 
Mr. Uhler gives as its habitat, “‘ Pennsylvania to Florida, and west- 
ward to Texas, Arizona and southern Colorado. The western speci- 
mens are blacker and not so brightly red-margined as those from the 
coasts of Georgia and Florida. In the sea islands of the latter a variety 
occurs which is of a dirty sand-red. 

“The genus is essentially American, and ranges between the north- 
ern warm-temperate zone and the southern warm-temperate zone. The 
insular and equatorial ones of the lowlands are marked with yellow 
spots, while the others are more uniform and plainer in their pattern.” 


Its Appearance. 

It bears a marked resemblance to the common squash-bug, Anasa 
tristis (De Geer), Fig. 42, in size and form; the thorax is very nearly the 
same in shape. It measures one-half of an inch in length by one-fifth in 
breadth, is of a rusty black color, with the thorax and upper wings 
freckled and broadly bordered with red. The brief diag- 
nosis of Fabricius gives its characteristic features: “Oblong, 
the thorax, margin of the elytra, and base of the se 
red.” The diagnosis of De 3 
Geer adds to the above, “ ashy- 
black, femora toothed in front.” 





Fig. 41. — The JT j j H 
Mevineiiarme. -Re imsect is represented in 


LARGUS SUCCINC- 


Re eninvin dele 4n. bhe Variety described 
one-halfdiameter by Say, as inhabiting Mexico, 
has the “surface paler, with numerous black 
punctures, giving a dusky appearance; ori- 
gin of the antennz and a line on each side 
of the origin of the rostirim sanguineous.’’ | F642 The Squaen pa ete Eee 
Uhler has referred this variety to Largus #4 bee stil! more enlarged. 

cinctus Her.-Schf., which as it differs only in a slight degree from 
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LI. succinctus, “will no doubt hereafter prove to be only the western 
form of it.””. This would extend the range of the species into California, 
Oregon, Nevada and Arizona. 

In its early stages, according to Uhler, it is of a brilliant steel-blue 
color, with reddish legs, and a bright red spot at the base of the 
abdomen. 


Habits. 


Scarcely any thing is known of the habits of this insect, as it has not 
engaged the attention of our economic entomologists. Mr, Glover had 
found it hibernating in Maryland, under moss, stems and bark in mid- 
winter but had never seen it injuring plants. In the same State and in 
Virginia, the adults have been observed along the borders of oak-woods 
in the months of July and August. It also occurred in the southern 
cotton-fields, occasionally upon the bolls, but commonly on the ground 
and under stones. It had been represented as stinging severely with its 
proboscis and as destroying other insects. 

It is closely allied to the well-known red-bug or cotton-stainer of the 
Southern States, Dysdercus suturellus Her.-Schf.,* which is so injurious 
to cotton, in sucking the sap from the plants and the bolls, and staining 
the fibres of the opened bolls indelibly with their excrements, to the 
extent of greatly impairing the market value of the cotton. 

Other members of the family, although less nearly allied to it than the 
above, and therefore of but little value in indicating habits, are the 
chinch-bug, Blissus lewcopterus (Say), the false chinch-bug, Vysius 
angustata Uhler (=N. destructor Riley), and Lygqeus turcicus Fabr.— 
the latter a common New York species, found abundantly upon milk- 
weed (Asclepias), during the month of August, and said to have been 
seen feeding upon the caterpillars (? Huchetes egle) infesting the plant. 

The habits of a European species Pyrrhocoris calmariensis Fallen, 
from its near relationship, are probably much like those of L. swecinctus. 
Prof. Westwood had found them swarming in gardens in the neighbor- 
hood of Berlin, where they were engaged in sucking fallen berries 
and seeds, as well as such of their companions as had been trodden 
under foot (Introduc. Classif. Ins., ii, p. 481, fig. 121, 8, 9). Haus- 
mann had observed their partiality for dead insects, and that they 
would not attack living ones. 





* See Glover’s ‘‘MS. Notes from my Journal——Cotton and the Principal Insects Frequent- 
ing or Injuring the Plant,’ 1878, where the transformations, structure and habits of the 
insect are illustrated in the fourteen figures of Plate XVI, and mention is made of the cotton 
plants near Jacksonville, Florida, in 1855, being literally colored red with the multitudes 
that were crawling over the stalks, leaves, and bolls. 
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Remedies. 


There is but little probability that this insect will become particularly 
injurious to peaches or to other fruits. From the little that is known 
of its habits, and from what may be inferred from related species, it 
will rarely, if ever, ascend trees in search of food, but will prefer to 
seek its food upon the ground. 

It would be difficult or impossible to devise a preventive of its at- 
tack, as its suctorial habits preclude the beneficial use of external appli- 
cations to the fruit. It remains, therefore, in the event of its abundance 
and threatened injuries, to find means for destroying such numbers as to 
lessen the amount of its depredations. It is probable that the same methods 
that have been employed with beneficial results for the destruction of the 
cotton-stainer, as given by Mr. Glover, will also serve for this: “These 
insects being in the habit of collecting together where there were splint- 
ers or fragments of sugar-cane on the ground, advantage was taken of 
this fact to draw them together by means of small chips of sugar-cane 
laid upon the earth near the plants, when they were at once destroyed 
by boiling water. They also collect around heaps of cotton seed where 
they may readily be destroyed at the commencement of cold weather. 
Small heaps of refuse trash, dried cornstalks, or especially of crushed 
sugar-cane, may be made in various parts of the plantation in the 
vicinity of the plants. Under these the insects take shelter from the 
cold, and when a sufficient quantity of the bugs are thus drawn together 
the various heaps may be fired, and the insects destroyed with the trash. 
A very cold morning, however, should be selected, and the fire made 
before the insects have been thawed into life and vigor by the heat of the 
sun; ‘and especially all dead trees, decayed stumps, and weeds in the 
vicinity of the field should be burned or otherwise destroyed, as they 
afford a comfortable shelter for all sorts of noxious insects, in which 
they can pass the winter in a semi-dormant state.” 


Cicada septendecim Linn. 


The Seventeen-year Locust. 


(Ord. HemrpTERA: Subord. Homoptera: Fam, ‘CICADID#.) 


Linn vs: Syst. Nat., i, pt. ii, 1767, p. 708, No. 20. 

Fasr.: Syst. Ent., 1775, p. 679, No. 6; Spec. Ins., ii, 1781, p. 319, No. 6; Mant. 
Ins., ii, 1787, p. 266, No. 9 (Tettigonia septendecim). 

Hi~pRETH: in Nilliman’s Amer. Journ. Sci.-Arts, x, 1826, pp, 8327-329 (emergence, 
oviposition, injuries, etc.). 
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Morris: in Proc. Acad. Nat. Sci. Phil., iii, Nov., 1846, pp. 132-184; Ib., March, 
1847, pp. 190-191 (larvee on roots of fruit trees); in Downing’s Horticul- 
turist, ii, 1847, p. 16. 

BuRNETT: in Proc. Bost. Soc. Nat. Hist., iv, 1851, p. 71 (sexual system and musical 
apparatus); Ib., p. 111 (appearance in cleared lands). 

Harris: Ins. N. Eng., 1852, pp. 180-189; Ins. Inj. Veg., 1860, pp. 206-217, f. 87, 
ples; efari. 

Frrew: in Trans. N. Y. St. Agricul. Soc. for 1854, xiv, 1855, pp. 742-753; 1st Rept. 
Ins. N. York, 1856, pp. 38-49. ‘ 

WatsH: in Pract. Entomol., i, 1865, p. 19 (locust districts, from Fitch). 

Rizey: Ist Rept. Ins. Mo., 1869, pp. 18-42, figs. 6-13; 4th Rept. do., 1872, pp. 
30-34. 

LE Baron: 2d Rept. Ins. Il1., 1872, pp. 124-138. 

PacKARD: 3d Ann. Rept. Ins. Mass., 1878, pp. 16-20, figs. 142, 143. 

Bessey: in Amer. Entomol., iii, 1880, pp. 27-80 (distrib. in Iowa). 

SAUNDERS: Ins. Inj. Fruits, 1883, pp. 35-89, figs. 24-27, 


The Cicada in Western New York. 


Examples of the above-named insect, together with peach-twigs 
showing its work, and empty pupal cases attached, were received at 
this department, about the last of June, 1882, from Ontario county, 
New York, with the inquiry if they were the true seventeen-year locust, 
and if so, if their appearance only at such long intervals could be ac- 
cepted as a scientific fact. 











Fig. 43—The seventeen-year Cicada — CICADA SEPTENDECIM: a, the pupa; 6, the pupa case; c, the ma- 
ture insect. 


Fig. 43 shows the insect with its wings spread upon one side, the 
pupa from which it is disclosed, and the pupal case. 


Seventeen Years Required for its Transformations. 
Notwithstanding all that has been written of this species, and the 
labor that has been expended upon its study, it is a matter of surprise 
that there should still prevail a wide-spread incredulity that the period 
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stated is really required for the development of the insect from the egg 
into the perfect winged state. Yet it is a fact well established in 
science, and must therefore be admitted, although among the three 
hundred and fifty thousand species of insects known to us, no other has 
been found to require so long a period for its changes. 


The Insect Seen Almost Annually. 


It is sometimes urged by those who are unable to appreciate the au- 
thoritativeness of a scientific statement, that we hear of the appearance 
of these locust visitations at much shorter intervals —in some parts of 
the United States almost every year. 

This is true. ‘To go no further back in our records than to the year 
1850 —from that time to the present the periodial Cicada (it is improp- 
erly called a locust) has made its appearance in portions of the United 
States, in each subsequent year to the present included, with the 
single exception of the year 1873. It will continue to appear during 
each subsequent year of the century, with three exceptions — 1887, 
1890 and 1892, which in the chronology of visitations, happen not to 
be “locust years.” 


Why Reported so Frequently. 


The explanation of these almost annual appearances of the species 
is very simple, and as follows: There are a number of distinct “broods” 
within the United States, each embraced within certain geographical 
localities and limits (although often overlapping one another) in which 
they appear, and within which they are always true to their appointed 
time. 

As the limits of these broods Go not vary to any considerable extent 
in their successive returns, it follows that they do not cover the entire 
country, but that there are portions in which they are never seen. 


A Thirteen-year Brood. 


Not all of these broods, however, are confined to a seventeen-year 
cycle. The researches of Professor Riley have shown that in the South- 
ern States, and extending as far northward as southern Illinois, there 
are also broods that occur regularly at intervals of thirteen years, to 
which he has given the name of Cicada tredecim. No specific differ- 
ence, however, can be discovered in the features of the two broods, 
and he has, therefore, expressed his opinion that the latter is not en- 
titled to be regarded as a distinct species, but that it should rather be 
considered as a race, or as an incipient species, to which for con- 
venience it is desirable to give a distinctive name (Supplement to the 
Missouri Reports, 1881, p. 58). 
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Number of Broods in the United States. 

Dr. Fitch, in his First Annual Report on the Insects of New York, 
recorded nine broods in different parts of the United States. Prof. 
Riley, as the result of a more thorough and extended search of old 
records, gives, in his First Report on the Insects of Missowri, twenty- 
two broods, one of which he has subsequently rejected, from its failure 
to appear at its expected time and place, and the doubtful evidence 
upon which its former appearance (in 1870) rested. Of these twenty- 
one broods, seven are of the thirteen-year race. 


Broods in the State of New York. 


Of the above, five occur within the State of New York, viz.: 
1. Commencing with the one, the appearance of which in Ontario 


county in June of 1882, as has been stated; former appearances are re-_ 
J ? 


corded in 1797, 1814, 1831, 1848 and 1865. Its next return will be in 
1899. Its probable distribution is in portions of Wyoming, Monroe, 
Livingston, Ontario, Yates, Seneca, Cayuga and Onondaga counties. 

2. To appear in 1885, in Brooklyn and the western part of Long 
Island, in the vicinity of Rochester, N. Y., and probably to a lesser ex- 
tent in intermediate portions of the State.* 

The range of this brood is stated to be from South-Eastern Massachu- 
setts (across Rhode Island and Connecticut) to Long Island, New Jer- 
sey, Pennsylvania, extending up into Western New York, southward 
into Maryland, Virginia, West Virginia, Ohio, Michigan, Indiana and 
Kentucky. Its former records are, 1715, 1732, 1749, 1766, 1783, 1800, 
1817, 7834, 1851 and 1868. The next appearance will be in 1902. 

3. A brood to appear in 1889, on Long Island. Former visits have 
been in 1838, 1855 and 1872. It will also return in the year 1906. 

This is of very extensive range, commencing in Massachusetts and 
crossing Long Island, is continued in New Jersey, South-Eastern Penn- 
sylvania, Delaware, Maryland, Virginia, West Virginia, down the Ohio 
river and “the valley of the Mississippi river, probably to its mouth, 
and up its tributaries into the Indian Territory.” 

4. A brood in 1894, in the valley of the Hudson river. Dr. Fitch 
gives its northern extension as in the vicinity of Fort Miller, near to 
where the river has its westward trend. It extends southward along the 
river to its mouth, embracing, in its lateral extensions, New Haven, in 
Connecticut, Northern New Jersey and North-Eastern Pennsylvania. 





*In the Vew York Sunday Press of June 20, 1885, the following notice appears: ‘‘ Locusts 
have made their appearance by millions, in the middle of Long Island and on Staten 
Island. In Prospect Park, Brooklyn, the nuisance is said to be intolerable. In many 


places the insects cover the roadway and are crushed under wheels in countless numbers.” 
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What is apparently the same brood seems also to extend into Mary- 
land, Virginia and North Carolina; also into Michigan and Indiana, or 
perhaps, these last may be a coincident brood. 

The records of this, date back to over a century and a half, viz.: to 
1724, in New Haven, Conn. Subsequent returns were in 1741, 1758, 
1775, 1792, 1809, 1826, 1843, 1860 and 1877. In the last recorded year 
they were very abundant in the vicinity of Albany. Large numbers of 
these were found to be infested with a fungus, which was described and 
named by the State Botanist, Prof. Charles H. Peck, as Massospora cica- 
dind. 

5. A brood in rgoo in Western New York. Former years of its ap- 
pearance were 1832, 1849, 1866 and 1883. Its range is apparently not 
very extensive, as it seems to be limited to Western New York, Western 
Pennsylvania and Eastern Ohio. It is Dr. Fitch’s 2d brood; Riley’s 
No. xx. Miss M. H. Morris, of Germantown, Pa., to whom we are 
indebted for many valuable observations upon this insect, has recorded 
it as occurring in the year 1849 “in the northern portion of New York, 
from Buffalo through the entire length of Genesee county” (Proc. 
Bost. Soc. Nat. Hist., iv,.1851, p. 110). This would give it a distribu- 
tion at that time centrally through Erie, Wyoming and Genesee counties, 
with probable occurrence in Niagara, Orleans and Monroe counties. 
Since that time its range seems to have become more restricted and its 
numbers reduced. Our only knowledge of its appearance in 1883 is 
from an item in the New York Herald of about July roth, that a 
“swarm of locusts,” doing much damage, had appeared in Chautauqua 
county, the extreme south-western corner of the State. 

In a former publication, I included with the above, a sixth New York 
brood — the xvuith of Prof. Riley —of which he predicted the return 
in 1881, of a few in Westchester county, based upon the observation by 
Mr. James Angus, of “straggling specimens” in Westchester county in 
1864. But, as Mr. Angus informs me that in that year he “saw a few 
odd ones only, not more than two or three, although hunting pretty 
closely,” and that in 1881, none were seen by him, it would obviously 
be improper to cite the above very limited appearance as a New York 
brood.* 


In the above statement of years of appearance and range of distribu- 





[*Its return was, however, noticed by Mr. W. T. Davis, upon Staten Island, N. Y, who 
reports, in Entomologica Americana, i, 1885, p. 92: “On May 8, 1881, while collecting in- 
sects with Mr. Leng in the neighborhood of Watchogue, Stat. Isl., we found a red-eyed 
Cicada pupa under a stone, and on June 5, eight specimens were collected, all of them males, 
and many of them being wet, having recently emerged. By the 12th of June they had 
become quite numerous, and I noted at the time that about one tree, I counted fifty-two 
pupa skins of the red-eyed Cicada.” | 
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tion, we have drawn almost entirely upon the valuable compilation of 
the Cicada broods occurring in the United States given by Prof. Riley in 
his First Missouri Report, a work based upon so careful and extensive 
research among published records as to have left room for but little 
subsequent correction or addition, 


The 1865-1882 Brood in New York. 


There was not the opportunity of ascertaining from personal observa- 
tion the range of this brood and the extent of its ravages in the summer 
of 1882, in Central and Western New York, and, subsequently, efforts to 
obtain information upon these points have met with hardly any success. 
The countiesin which it probably occurs are given upon page 170. 
Its greatest abundance seems to have been in the vicinity of Canandai- 
gua lake. In the Ontario County Times of June 28th, we find the fol- 
lowing: 


The fruit growers of Vine Valley [Yates county], on the east side of 
Canandaigua lake, are seriously disturbed by the recent appearance in 
that locality of countless millions of “seventeen-year locusts.” They 
have come in such immense numbers as to cause widespread anxiety. 
Our informant, who visited the infested district on Monday, reports 
that the peach orchards and vineyards are suffering much from the 
ravages of the locusts, and says the noise made by their movements is 
so great that the human voice is almost drowned by it. They are feed- 
ing upon the tender foliage of the trees and vines, and fears are enter- 
tained that the growing fruit will be destroyed. The locusts have also 
appeared on the west shore of the lake [in Ontario county], and are re- 
ported to be doing considerable damage in peach and apple orchards. 


Mr. N. J. Milliken, editor of the Onlario County Times, communi- 
cates the information that the locusts were particularly destructive in 
the Middlesex valley, on the east shore of Canandaigua lake, Yates 
county. They occurred in the Lake Keuka region, but no great amount 
of harm was done by them. In the town of Terry, of the same county 
the injury committed was comparatively slight, although “ the noise made 
by them was equal to the united drum-corps of a mighty army.” 

In the last-named town, according to a note communicated by Prof. 
Riley, the area occupied was about four square miles, and somewhat 
less in the town of Middlesex. 

Mr. Thomas J. Powell, of Naples, N. Y., has informed me that on the 
28th of June, of 1882, he was in Victor, Ontario county, and went north 
four or five miles and found the locusts very abundant in the trees, 
making a continual humming. So far as he could learn they had caused 
but little damage. 
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Time of Appearance. 


The time of the appearance of the insect would, of course, vary with 
the latitude, the southern ones being several weeks earlier than the ex- 
treme northern. In general terms, it may be stated as in the latter part 
of May. Dr. Harris states that “in Alabama, they leave the ground in 
February and March; in Maryland and Pennsylvania in May, but in 
Massachusetts they do not come forth until the middle of June.” 

In the extensive brood of 1868, which reached from the Atlantic to 
west of the Mississippi river, individuals were first noticed in Maryland 
and Pennsylvania from the zoth to the 25th of May; in Illinois on the 
rgth of May, and at St. Louis, Missouri, on the 22d of the same month. 
They usually continue for from five to six weeks, although straggling 
specimens may sometimes be seen for weeks later. 


Life-History. 

For detailed description of the egg, larva, pupa and perfect insect 
the First Report of Dr. Fitch may be consulted, and for the natural his- 
tory, the excellent volume of Dr. Harris. It may suffice for this pres- 
ent notice, to state that the female selects a small branch 
of an apple-tree, oak or some other hard wood, near its 
tip, into which to place her eggs, always taking a position 
with her head directed toward the trunk. With her ovi- 
positor shown at J, in Fig. 44, she saws little slits in the 
twig, making an oblique hole to the pith, and en- 
larging it into a fissure with splintered outward 
edges, as represented in Fig. 45. In each of 
these she places from ten to twenty eggs, in pairs 
side by side, but separated from each other by 
portions of woody fibre, and inserted somewhat 
obliquely so that their ends point upward. About 





Fig. 44. — CIcADA 
SEPTENDECIM, show- 
ing ata,the beak; at c é 
b, the ovipositor. —__ fifteen minutes are required to make a fissure and 
fill it with eggs. Moving backward toward the tip of the branch 
another and others are made in line — sometimes to the num- 
ber of fifty, if the twig be favorable for the purpose, by the 
same insect. Her complement of eggs is from four to five 
hundred. The female, exhausted by her labor, soon there- 
after drops from the tree and dies. 

The time required for the hatching of the eggs has been 
variously stated at fifty-two days, forty-two days, and even so 


low as fourteen days. Fig. 45.— 


Twig pune- 


The newly-hatched Cicadas — about the one-sixteenth of an @ym4> te 


inch long, and shown in Fig. 46 — are slender, grub-like creatures, lively 
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as ants, but after running about upon the tree for a short time, they 
gather up their limbs and drop to the 
ground... ‘Hlere™ they at) once buny, 
themselves, by the aid of their strong 
fore feet, which are admirably fitted for 

: the purpose, and work their way, until 

Fig. 46.— Newly-hatched larva of CicaDA é 

SEPTENDECIM. they can attach themselves to the ten- 





der and succulent rootlets, into which they insert their beak, and find 
abundant nourishment in the sap. Ordinarily they bury at a moderate 
depth below the surface, where they remain until their advanced growth 
compels them, when in excessive numbers, to descend deeper in search 
of an ample food-supply. 

During the years of larval growth, but little alteration takes place in their 
appearance, beyond an increase of size, except the gradual development 
and enlargement of the four scales upon the back and sides that are to 
contain the wings in the pupal stage. 

When near maturity, the larvee gradually ascend toward the surface 
through circuitous galleries of about five-eighths of an inch in diameter, 
the walls of which are firmly compacted, and according to a statement, 
cemented and varnished so as to be water-proof. The upper portion 
alone of these burrows, to the extent of six or eight inches, isempty. The 

larva remains herein 
during its pupal state, 
and until the time for 
its final transforma- 
tion. When this has 
fully come, the pupa, 
shown at @, in Fig. 
47, burrows upward 
through the ground 
during the night, as- 
cends the branch of a 
tree or some other 
convenient object, to 
which it fastens itself 
securely by its claws. 
Remaining in this po- 
sition for awhile, and 





Fra. 47.— CICADA SEPTENDECIM: a, the pupa; b, empty pupal case ; ¢, ; : 
the perfect insect; e, the eggs. until the full time for 


its change is at hand, the pupal case parts in front and upon the back, 
the Cicada emerges through the fissure, crawls upward a little distance, 
leaving the empty case tightly fastened to the trunk as at b, the wings 
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expand, all the organs have become fully developed, and the insect has 
attained its perfect stage, as shown at ce. If food is needed, it punc- 
tures the twigs with its beak, shown at a, in Fig. 44, and feeds upon the 
sap. After two or three weeks of a merry life, if we may judge from 
the almost ceaseless music with which the days are made vocal, the im- 
portant work of oviposition is commenced and soon completed. An- 
other month, and the brood, of so many years’ gradual development, 
has become extinct. 


Its Music and Musical Apparatus, 


Dr. Fitch has referred to “the discordant din of the Cicada's shrill 
song.’’ In endeavoring to convey an idea of the peculiar note, he says 
— “it is repeated at short intervals, and may be represented by the let- 
ters ¢sh-e-e-E-E-E-E-e-e-0u, uttered continuously, and prolonged to a 
quarter or a half minute in length, the middle of the note being deafen- 
ingly shrill, loud and piercing to the ear, and its termination gradually 
lowered till the sound expires’ (1st Rept. Ins. New York, p. 42). 

They appear to be capable of producing different sounds, for Prof. 
Riley states that “ when disturbed the noise they make mimics a nest of 
young snakes or young birds under similar circumstances —a sort of a 
scream. ‘They canalso produce a chirp somewhat like that of a cricket ” 
(1st Rep. Ins. Mo., p. 24). 

Dr. Burnett has made the musical apparatus of the Cicada the sub- 
ject of careful study. He found it to be wholly integumental in its na- 
ture, and not presenting any relation either by structure or analogy to 
the respiratory system. ‘The drum is situated in each side between the 
thorax and abdomen, having its head, which is of the size of a marrow- 
fat pea, just under the point where the wings are attached to the body. 
It is a tense, dry, crisp membrane, crossed by cords or bars, produced 
by a thickening of the membrane, which meet on one ‘side at the point 
of attachment of the muscles, which, by their contraction, keep it 
stretched. The sound is produced by a series of rapid undulations, 
running from the contracting muscles across the drum. The upper part 
of the abdomen serves as a sounding board, for with a portion removed, 
the sound is diminished in volume. A dry condition seems to be essen- 
tial to the perfect action of the drum, as when it is moistened, or on 
wet days, the sound is very much diminished. The drumming is 
heard for four or five hours during the heat of the day, principally be- 
tween the hours of twelve and two. In the female, there is no drum, 
nor any trace of the muscular apparatus belonging to it (Proc. Bost. 
Soc. Nat. Hist.,iv, 1851, p. 72). 
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Trees Attacked. 


Dr. Harris mentions the oak as being their favorite tree in Massachu- 
setts, and that they may be seen in oak forests in the middle of June in 
such immense numbers that.they bend and even break down the limbs 
of the trees by their weight. Of fruit trees they prefer the apple. 
Above fifteen hundred Cicadas have been found to have emerged from 
the ground beneath a single apple-tree, leaving the surface of the ground 
“as full of holes as a honey-comb.’’ Other recorded food-plants are 
locust, peach, pear, Hupatorium, hickory, chestnut, hazelnut, willow, 
poplar, cottonwood, white cedar or‘arbor-vitee (Tha occidentalis), red 
cedar (Juniperus Virginiana), and hemlock-spruce (Abies Canadensis) 

The Cicada is not entirely dependent upon the roots of trees for its 
food. Although confined to timber lands, and not occurring in treeless 
regions or in those that have been under cultivation for seventeen years, 
yet in an instance recorded in Michigan, where the timber had been 
cleared for sixteen years and cultivated for most of that time, the Cicadas 
came out of the ground the seventeenth year in the treeless fields quite 
as numerously as among the timber. They appeared upon the same 
day with the others, were as large, and to all appearance, equally well- 
nourished, although for nearly their entire period, they must have sub- 
sisted upon the roots of grasses and herbs. 

Some of the facts connected with their appearance under strange con- 
ditions would indicate that their food-habits are yet far from being wholly 
understood. In the instance recorded where they came up through the 
ground floor of a cellar which had been dug to the depth of five feet, 
it would be difficult to name the food —in kind and amount —that 
could have supplied the requirements of the voracious larve when ap- 
proaching their maturity. 


Injuries to Vegetation. 


The injuries to trees are the result of the countless punctures 


made in the twigs for the deposit of the eggs. ‘The twigs shrivel and . 


die soon after the hatching of the eggs, and eventually are broken off 
by the winds, and fall to the ground, which is often covered by the dead 
material. A writer mentions the appearance of the forests in Pennsyl- 
vania and Ohio for the distance of a hundred miles, just after the lo- 
custs had left them — looking as if they had been scorched by a fire 
driving through them. 

In the town of New Scotland, Albany county, N. Y., the Hudson 
river valley brood was so abundant in the year 1826, that “they de- 
stroyed the fruitage of the orchards almost completely. Nearly ali the 
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tender branches of the trees were so wounded in the deposit of the eggs 
that they broke from the main stems in the following year and fell to 
the ground, thus completely denuding the trees of their fruit-bearing 
branches ” (Wm. G. Wayne, of Seneca Falls, N. Y., v7 lit.). 

These injuries to fruit trees are often quite serious, especially when they 
are young. Almost every tree in young orchards has been known to 
have been killed by them. Peach and pear trees suffer severely from 
the punctures, and grapevines have also been badly injured. 

The peach twigs sent from Canandaigua, in 1882, show unmistakably 
the severity of the attack. Pupa-cases were adhering to them, for the 
number emerging from the ground compelled their distribution not only 
over the trunk and principal branches but even their extreme tips be- 
fore they could find the necessary space to attach themselves for their 
transformation. The fissures made in oviposition were very close — in 
some instances running into one another as acontinuous slit for the ex- 
tent of two and three inches, One piece of twig, but twelve inches in 
length, contained fifty-three of the fissures. 

The punctures made by the insect with its beak, for food, also con- 
tributes to the death of the twigs. The female only is chargeable with 
this injury, as her longer life and the development of her eggs renders 
food essential to her. She has accordingly been provided with a com- 
plete digestive apparatus, while her consort, destined to live for but a few 
days, shows scarcely a trace of a digestive canal (Burnett, Proc. Bost. 
Society Nat. Hist., iv, 1851, p. 71). 


Natural Enemies and Checks, 


When we recall the immense numbers in which these broods at times 
present themselves in their extension over hundreds of miles of terri- 
tory, bending the branches beneath the weight of a half dozen or 
more individuals upon each leaf (Burnett, Joc. cié., p. 72), and endeavor 
to form some conception of the fearfully augmented successive broods 
that would result from an unchecked multiplication, we cannot but feel 
a profound gratitude for the beneficent operation of the conservative 
forces in nature, that effectually prevent such an undue increase. Of 
the five hundred eggs borne by each female, as a rule but two eggs only 
complete their cycle and develop into the perfect insect, to maintain 
the number of the preceding brood. Fortunate it is that the insects 
are exposed to so many casualties and to destruction from so many ene- 
mies. Dr. Harris remarks: 


Their eggs are eaten by birds; the young, when they first issue from 
the shell, are preyed upon by ants, which mount the trees to feed upon 
28 


‘178 SECOND REPORT OF THE STATE ENTOMOLOGIST. 


them, or destroy them when they are about to enter the ground. Black- 
birds eat them when turned up by the plow in fields, and hogs are 
excessively fond of them, and, when suffered to go at large in the woods, 
root them up and devour immense numbers just before the arrival of 
the period of their final transformation, when they are lodged immedi- 
ately under the surface of the ground, It is stated that many perish 
in the egg state, by the rapid growth of the bark and wood, which closes 
the perforations and buries the eggs before they have hatched,* and 
many, without doubt, are killed by their perilous descent from the 
trees. 

Other insects also prey upon them. Dragon-flies (Libellulid@) have 
been seen to seize and devour them when they have just emerged from 
their pupal state, and are still tender and helpless. ‘The larve of some 
species of fly, probably of the Tachinidae, are known to feed upon them 
internally. 

It is a fortunate circumstance in the economy of this insect, that so 
large a number of forest trees serve the purpose of oviposition equally 
well with our fruit trees; were it otherwise, its attack would invariably 
prove fatal to most of the young apple, pear and peach stock lying 
within its range. 


Preventives of Injuries. 


No method is known by which these attacks may be prevented, and 
very little can be done to mitigate them, when made by such innumer- 
able hordes as are often witnessed. Something may be accomplished 
by beating them or by picking them by hand from young trees in the 
early morning and toward evening when they hang inactively upon the 
twigs, and it would be practicable, by the aid of a strong wind blowing 
in the right direction, to drive them with poles from the trees, compel- 
ling them to take wing and to seek the foliage of neighboring forest- 
trees. Without the wind, they would probably, after a short erratic 
flight, again return to the trees or transfer themselves to an adjoining 
orchard. 


Destroyed by a Fungus. 


As the attack of the fungus, Jassospora cicadine, referred to on 
page 171, was observed by Prof. Peck to be of economic importance in 
preventing the propagation of the species, his remarks thereupon are 








* This sometimes occurs in thrifty young apple-trees, and in twigs of considerable size, 
usually as large as a man’s finger, where the injury caused by the {deposit of the eggs 
has not been sufficient to check, materially, the growth of the branch. In such cases the 
twigs grow so rapidly, that in the course of the month which intervenes between the time 
of the laying and the hatching of the eggs, the wound heals completely over, the tent ot 
splinters 13 nearly or quite overgrown, and the young insects never emerge from the eggs, 
veing inclosed in a living sepulcher (Le Baron, Second eport on the Insects of Lllinors, 1872, 
pp. 126-7). 
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herewith given, extracted from the 31st Report on the V. Y. State Mu- 
seum of Natural History, 1879, pp. 19, 20: 


It is a well-known fact that various insects are subject to the attack 
of parasitic fungi which prove fatalto them. The common house-fly 1s 
destroyed by one [Hxtomophthora musce], the silk-worm by another 
| Botrytis Bassiana]|, and the pup of different moths by others. 

Another noticeable instance of this kind was observed the past season. 
It was found that the “seventeen-year locust,” Cicada septendecim, 
which made its appearance in the Hudson river valley early in the 
suminer, was affected by a fungus. The first specimen of this kind 
that I saw was taken in New Jersey, and sent to me by Rev. R. B. Post. 
Examination revealed the fact that the Cicadas or “ seventeen-year lo- 
custs,’’ in this vicinity, were also affected by it. The fungus develops 
itself in the abdomen of the insect, and consists almost wholly of a mass 
of pale yellowish or clay-colored spores which, to the naked eye, has 
the appearance of a lump of whitish clay. The insects attacked by it 
become sluggish and averse to flight, so that they can easily be taken by 
hand. After a time some of the posterior rings of the abdomen fall 
away, revealing the fungus within. Strange as it may seem, the insect 
may, and sometimes does, live for a time even in this condition. Though 
it is not killed at once, it is manifestly incapacitated for propagation, 
and, therefore, the fungus may be said to prevent, to some extent, the 
injury that would otherwise be done to the trees in the deposition of 
their eggs. For the same reason, the insects of the next generation 
must be less numerous than they would otherwise be so that the fungus may 
be regarded as a beneficial one. In Columbia county, the disease pre- 
vailed to a considerable extent. Along the line of the railroad between 
Catskill and Livingston stations many dead Cicadas were found, not a 
few of which were killed by the fungoid mass. As the insect makes its 
appearance only at intervals of seventeen years, and consequently will 
not be seen here again till 1894, it will scarcely be possible to make any 
further observations upon it for some time to come, yet it would be in- 
teresting to know how the fungus is propagated, or where its germs re- 
main during the long interval between the appearance of the two genera- 
tions. Do the fungus germs enter the ground in the body of the larve, 
and slowly develop with its growth, becoming mature w hen it is mature, 
or do they remain quiescent on or near the surface of the ground, wait- 
ing to enter the body of the pupa as it emerges seventeen years hence ? 
Or, again, is it possible that the fungus is developed annually in some 
closely related species as the “ harvest-fly,” Cicada camcularis, and that 
it passes over from its usual habitat to the seventeen- -year Cicada when- 
ever it has the opportunity ? These questions are merely suggestive; 
they cannot yet be answered. 


Prof. Joseph Leidy had previously observed this fungus as early as in 
1851 —see the Proceedings of the Philadelphia Academy of Natural 
Sciences, for 1851, v, p. 235 — but had not named it. 
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Chermes pinicorticis Fitch. 
The Pine-bark Chermes. 


(Ord. HemipTERA: Subord. Homoprera: Fam, APHIDID&.) 


Coccus pinicorticis Frrcw: in Trans, N. Y. St. Agricul. Soc. for 1854, xiv, 1855, 
pp. 871-878; Ist Rept. Ins. N, Y., 1856, pp. 167-169 (descriptiou of wing- 
less form). 

Chermes pinifolie Frrcw: in Trans. N. Y. St. Agricul. Soc. for 1857, xvii, 1858, 
p: 741; 4th Rept. Ins. N. Y., 1859, p. 55 (description of winged form). 

Coccus pinicorticis, WALSH: in Pract. Entomol., i, 1866, p. 90 (the larvee of Aspi 
diotus pinifolia). 

Chermes pinicorticis. SHIMER: in Trans. Amer. Ent. Soc., ii, 1869, pp. 383-3885 
(winged form bred from the wingless). 

Coceus pinicorticis. LINTNER. in Count. Gent. for Aug, 21, 1873, xxxviii, p. 535. 

Coccus pinicorticis. GLOVER: in Rept. Commis. Agricul, for 1876, p. 44 (mention). 

Chermes pinifoiew. THOMAS, 8th Rept. Ins. Ill., 1879, p. 156 (from Fitch). 

Chermes pinicortics. OSBORN in Trans. Iowa St. Horticul. Soc. for 1878, xiii, p 
400 (habits, ete., without name), id., for 1879, xiv, pp. 96-107 (diff. stages); 
Bull, lowa Agricul. Col., 1884, pp. 97-105 (general account). 

Chermes pinifolie, PACKARD; Ins, Inj. For.-Shade Trees, 1881, p. 118 (from Fitch). 


The specific and common names of this insect indicate the tree upon 
which it occurs. Of the several varieties of pine, it 1s almost entirely 
confined to the Scotch pine (Pinus sylvestris) and the White pine 
(Pinus strobus). Its more usual habitat is upon the smooth bark 
around and below the axils where the limbs start from the trunk. Its 
appearance is that of little spots or patches of a white, flocculent, wool- 
like substance, adhering to the bark. This, however, is only a secretion, 
for the insect may be found beneath it when the covering matter is parted 
or brushed away. 


The Secretion. 


This white substance, which alone attracts the attention of the ordi- 
nary observer, as it completely hides the insect from view, is found, ac- 
cording to Dr. Shimer, most abundantly upon young white pines, near 
the ground in early spring, at about the time the frost is leaving the 
ground. Later it extends upward upon the trunk and into the axils of 
the branches. When examined with a magnifier, it has the appearance 
of ‘‘ fine Saxony wool, the crinkled fibres drawing apart as do those of 
wool.’ Microscopic examination has shown it to be given out from 
some gland-like organs arranged in four rows upon the back and sides 
of the body of the insect. 
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Similar secretions are produced by many other of the Aphidide. It 
occurs in the sub-family of Aphidinw, in the beech aphis, Phyllaphis 
fag: (Linn.). In the Pemphigince we have many notable examples of 
it, as in the woolly aphis of the apple-tree, Schizoneura lanigera (Haus.); 
the woolly aphis of the elm, S. u/mi Thomas; the woolly aphis of the 
oak, S. qguerct Fitch; the alder blight, S. ¢essel/uda Fitch, etc. It also 
pertains to many of the species of Pemphigus, and indeed, according 
to Prof. Riley, is a feature common to the entire sub-family of Pemphi- 
gine. 

From its occurrence upon so many species nourished by so greatly 
differing food-plants, it is not strange that in appearance it should be 
compared with such different substances as cotton, wool, silk, wax and 
meal. Some of the material examined microscopically by Buckton was 
found to consist of long flattened threads or fibres, with obscure, trans- 
verse and longitudinal striations, and when broken to show strong 
fractures as if they were brittle. That it was not of a waxy nature 
appeared from its insolubility in alcohol and a solution of potash — its 
scorching over a lamp without melting, and evolving a nitrogenous odor 
like that of burned feathers. 

Of some of the species of Pemphigus, Dr. Thomas asserts that they 
do secrete a waxy substance that will melt under the heat of the hand. 

For remarks upon the secretions of some other Hemipterous insects, 
pages 284-5 of my first report may be referred to. 


The Insect and its Changes. 


Within this secreted material, appearing as little downy balls fastened 
to the twigs and branches, upon its being pulled apart early in the spring 
the wingless mother of the pine-bark Chermes, may be found, together 
with a number of her small yellowish, moderately ovate eggs— perhaps 
from twenty-five to fifty. 

Early in April, in favorable seasons, the eggs commence to hatch. 
The young larve emerge from the ball and travel actively over the bark 
fora short time. They are so small as to be almost invisible to the 
naked eye, of an oval outline, flattened, of a light brown color, with 
short legs, three-jointed antenna, a sucking-tube extended beneath 
their body, and a short hair on each side of the abdominal segments. 
The two left-hand figures show the larva as seen from above and 
from beneath. 

In the fore part of May, the larve are more abundant than at any 
other time. ‘Their traveling soon ceases, and they attach themselves by 
their beaks to the tender bark of the young twigs. As their feeding 
proceeds, they increase rapidly in size, assuming a dark reddish-brown 
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color approaching black, while the secretion from their bodies com- 
mences, and soon hides them entirely from sight. 





Fig. 48.— The Pine-leaf Chermes, CHERMES PINICORTICIS — the larva, the wingless female, and the 
winged form (male ?). 


The time required to attain the mature form has not been recorded, 
but the change probably occurs toward the last of May. The female des- 
tined to continue the species by laying eggs for another brood may be 
recognized by being without wings, of an oval form which becomes 
pyriform during egg-laying, with legs proportionally longer than in the 
larval stage (see the enlarged view), and three-jointed antennz. The lower 
right-hand figures give upper and lower views of the female. From her 
oviposition, a second brood results, which is followed by others, at un- 
known intervals until some time into the autumn. 

In one particular, the first brood differs from the later ones, in that 
it embraces a winged form. During the latter part of May, individuals 
are to be found showing the pupal stage, by being provided with wing- 
pads — otherwise they resemble the larvae. The thorax is reddish. the 
abdomen of a darker red, the wing-pads yellowish, and a little of the 
woolly material adheres to portions of the body. 

They continue in this stage but a few days, until about the first of 
June, when their outer encasement parts asunder, and the winged form 
issues, the appearance of which is shown in the figure. The antenne 
of these are five-jointed, the body is almost black, and the four wings 
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are white, transparent, and folded roof-like over the body.* The sex 
of this form, or whether both sexes are embraced under it, seems not 
yet to have been determined. They have not been observed in copu- 
lation or in the deposit of eggs. There is abundant room for careful 
study in the life-history of this species, such as has been given to closely 
allied forms, in the admirable paper of Messrs. Riley and Monell, giv- 
ing biological notes on the Pemphigine.t 

The above natural history of the species is mainly from observations 
made upon it during the years 1878 and 1879, by Prof. Herbert Osborn, 
of the Iowa State Agricultural College, to whom also we are indebted 
for the figure used in illustration. 


History. 

An unfortunate mistake was made by Dr. Fitch in describing this 
insect, in his First and Fourth Reports (/oe. cit.), as two distinct species. 
The single-jointed tarsus, the simple organization, and the waxy coy- 
ering, led him to regard it as a Coccvs, his first published observations 
upon it not having been continued long enough to show him its sub- 
sequent development into the winged stage. When in after years 
the winged individuals were met with, their Aphidian character was 
at once recognized and they were correctly referred to the genus 
Chermes, but without associating them with the wingless forms pre- 
viously observed. And again in this stage, his usual careful habit of 
observation is not apparent, for although the life-history of “the first 
true Chermes that has been observed in this country,” should have 
entitled it to careful study at his hands, the following statement is quite 
at variance with the later observations of others: 

The females [winged] do not extrude their eggs, but clinging closely 
to the leaf with their heads toward its base, they die, their distended 
abdomens appearing like a little bag filled with eggs. The outer skin 
of the abdomen soon perishes and disappears, leaving the mass of eggs 


adhering to the side of the leaf, but completely covered over and pro- 
tected by the closed wings of the dead fly. 








* Prof. Osborn, who has apparently made a careful study of the venation of this insect, 
states that ‘‘the posterior wings have a subcostal vein with no branch veins.”’ <A different 
statement was made by Dr. Fitch in that the longitudinal rib-vein of the hind wings 
“““sends off, forward of its middle, a branch almost transversely inward, its tip curved 
backward.” Dr. Shimer corroborates Dr. Fitch, in stating from his examination of living 
specimens that “‘the posterior wing has only arib vein which forks opposite the quite con- 
spicuous hook.”’ 

+ Bulletin of the U. 8. Geological and Geographical Survey of the Territories, v, 1879, 
pp. 1-17. , 

} See above, from the observations of Prof. Osborn, the occurrence of wingless females 
with their extruded eggs [and pyriform body during egg-laying], within little downy balls 
fastened to the bark. Of Chermes laricis, of Europe, itis stated that as the apterous female 
slowly deposits her eggs, she partly covers them with the down that she strips from ber 
body, and that they are piled around and upon her until she is nearly half buried in the 
mass. 
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A strange blunder was made by Mr. Walsh in regarding the species 
as identical with the pine-leaf scale insect (Chionaspis pinifolie). He 
wrote as follows to a correspondent: ‘The insects infesting the white 
pine do not belong to the Aphis family (plant-lice), but to the Coccus 
family (bark-lice). The elongate white scale on the leaf was described 
by Fitch as Aspidiotus pinifolie ; the downy patches on the bark as 
Covcus pinicorticis. But I believe that they are the same species, the 
former containing the eggs, like the scale of the common bark-louse of 
the apple-tree, and the latter being the young larve with downy matter 
exuding from them.” 

In 1869, Dr. Shimer published the results of his study upon this insect, 
called by him the “ white-pine iouse,” made by him during the preced- 
ing year. From specimens of Coccus pinicorticis Fitch, inclosed in a 
feeding cage on June 3, the following day he obtained Chermes pinifolie 
of Fitch (the winged form), thus clearly establishing their identity. 

Four years later, forgetting the above article of Dr. Shimer, and fol- 
lowing the lead of Dr. Fitch, I committed the error of referring to this 
species as Coccus pinicorticis, in a notice of it contributed to the 
Country Gentleman (see citation). 


Other Species of Chermes, 


The species of this genus are not numerous. From this, in part, but 
mainly for the reason, it may be supposed, that their oviporous repro- 
duction limits their increase and consequent destructiveness much below 
that of others of the family which multiply with such fearful rapidity 
through the simple process of gemmation — they have failed to receive 
the study bestowed upon their near relatives, the Aphidine and the 
Pemphigine. 

Two other pine-feeding species of Chermes occur in Europe, which 
have not yet been detected in this country, viz., Chermes pint Koch, 
and Cherimes corticalis Kaltenbach. 

Another species has been discovered by Dr. Fitch, in Washington 
county, New York, extracting the juices from the leaves of the larch, 
Larix Americana. It was briefly characterized, mainly from wing 
features, in the Transactions of the N. Y. State Agricultural Society, 
for 1857, p. 753, and also appearing in the 4th Annual Report on the 
Insects of New York, p. 66 (3d-5th Reports, 1859), as Chermes larict- 
folie. 

Dr. Packard in his Guide to the Study of Insects, 1869, p. 522-3, fig- 
ures a pupal and a winged form resembling European species of Ade/ges 
Vallot (A. coccinews of Ratzburg and A. strobilobius of Kaltenbach), 
found by him in abundance, upon spruces in Maine, and producing 
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swellings at the ends of the twigs, resembling in size and form the 
cones of the same tree. Dr. Thomas, in his 8th Report on the Insects of 
Illinois, 1879, pp. 156-7 has 






given to this form the pro- 








— SSN sets ' . 
gy aEN visional name of Chermes abie- 








— \ | ticolens. The figure of Dr. 
Packard is introduced here in 
illustration of the genus. 

In Lnsects Injurious to For- 
est and Shade Trees, 1881, p. 
234, Dr. Packard, reproduces his remarks and figures from (Guide, etc., 
upon “ Ade/ges abieticolens Vhomas.”’ He also records (p. 235) his ob- 
servation of “Adelges abietis Linn.” (Chermes abietis) of Europe in 
considerable numbers upon Norway spruces, in Salem, Mass. 





Fig. 49.— CHERMES ABIETICOLENS Thomas. 


A species quite injurious to the larch in Europe is Chermes laricis 
Hartig. 

Another species depredating upon spruces in Europe has been de- 
scribed by Kaltenbach as Chermes strobilobius. 

It is worthy of note that all of the above-named species—eight in 
number —are confined to coniferous trees. A single species only, so 
far as known to me, is found upon other vegetation, viz., the Chermes 
atratus of Buckton, occurring upon oak (Quercus). 


Injuries of the Insect. 


A tree badly infested with this insect becomes sickly and presents a 
slender, dwindled appearance; its leaves are short and stinted in their 
growth, and of a dull green color, and the annual growth of the tree is 
much curtailed (Fitch). 

Its attack seems usually to be made upon trees that have been trans- 
planted for the ornamentation of grounds, and is rarely observed upon 
those that are growing under their native condition. 

According to Prof. Osborn, the Scotch pines in Ames, Iowa, and on 
the college grounds, were seriously infested for successive years. 

At Fort Dodge, Iowa, the insect was reported as extremely abundant, 
and was observed literally piled up in the new growth. 

Quite a severe attack was brought to my notice a few years since, 
through a communication from Tivoli, Dutchess county, N. Y., to this 
effect: 


I inclose to your address a portion of a pine limb covered with a 
white substance, with the desire that you give me your opinion of what it 
is, and what I can do to remove it. The trees are large pines in the 
avenue, and are looking very badly — in fact, are slowly dying. It does 

24 
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not affect all the trees, and those that are free from it are vigorous and 
healthy, which leads me to the opinion that this white substance is the 
cause. 


The piece of limb sent was ten inches in length, nearly two inches 
in diameter, and was almost entirely covered with the insect and its 
flocculent mantle, some of the fibres of which were a quarter of an 
inch long. When received, August 7th, large numbers of the young, 
of almost an orange color and of an elongate form, were associated 
with the dark brown adults, showing that the attack of which complaint 
was made, was bemg actively and persistently continued. 


Natural Enemies. 


The multiplication of this insect is checked by quite a number of 
natural enemies that are known to prey upon it, and to be very active 
in its destruction. 

Five species of lady-birds (Coccinellide) have been seen feeding upon 
it,viz., the Painted lady-bird, Harmonia picta Rand., 
Fig. 50; the Twice-stabbed 
lady-bird, Chilocorus bivul- 
nerus Muls., Fig. 51; Pen- 
@ tilia misella Le Conte; Scym- 
Fig, 50.—The Painted lady- yys terminatus Say, and 


bird, HTARMONIA PICTA: a, the Fig. 51.—The Twice-stabbed 


larva, enlarged; b, the beetle Qe - C lady-bird, CHILOCORUS BIVULNE- 
natural size; ce, the same en- another Scymnus lary a, dif- Rus: the larva and imago. 


as fering from WS. terminatus, but not reared to 





its perfect stage. 

A larva of a lace-winged fly, Chrysopa species, that covered its back 
with the woolly material stripped from its victims, was observed by Dr. 
Shimer; also the larve of unknown species of Syr- 
phus flies. These larve are known to render most 
excellent service in the destruction of plant-lice. | 
Fig. 52 represents the larva of Chrysopa, and Fig. | 
53 that of a Syrphus fly in the act of devouring an U% 


. Fie. 53. — 
Aphis. Larva of a 


Syrphus fiy. 





Fig. 52.— 


pao a The larva of a Heteropterous insect, resembling a 


fly. CuRy- ; x “ = 
sopa, sp. small ant, was seen running actively about the infested pines, 


seizing and sucking the juices of the insects. It was determined by 
Mr. Uhler as Camaronotus fraternus.* 

Prof. Osborn discovered some round, black, hard and shiny mites 
within the downy balls of the Chermes which were believed to be feed- 
ing upon them. They evidently belonged to the genus Oribates. 





*The resemblance of the European Camaronotus. cinnamopterus Kirsch., to the large 
wood ant, Formica rufa, has been noted. 
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Remedies. 


When the insect is found upon young trees the bark of which has not 
become very rough, or when confined to the smoother bark of the 
branches and twigs, most of them can be easily killed by going over the 
bark and crushing them by the vigorous use of a stiff bristle brush. In 

connection with the brush a strip of cloth could be advantageously used 

by applying it to the axils of the branches and drawing it repeatedly 
backward and forward through them; or with a single turn around a 
branch, moving it gradually outward upon the limb with the same saw- 
ing motion. 

Where larger trees and more extended surfaces are infested, a solu- 
tion of whale-oil soap— a quarter of a pound toa gallon of water — 
applied with a force pump, would destroy the insect. The stronger ap- 
plication of kerosene emulsions required for adult scale-insects, would 
not be needed for this Aphid, for its flocculent covering instead of sery- 
ing as a protection to it only aids the efficacy of the applied insecticide 
in absorbing and holding it until it may have its desired effect. 

A method employed against the Larch Chermes of Europe, Chermes 
laricis Hartig, which seems also to serve as a preventive of subsequent 
attacks, is given by Miss Ormerod in her Manual of Injurious Insects 


(p. 194-5): 


To thirty-six gallons of water add half a pound of perchloride of 
mercury; with this the infested trees are drenched in the early summer, 
when the sap is flowing freely; a dry day is preferred for the opera- 
tion, as it gives time for the solution to soak thoroughly into the bark. 
This has been applied to ornamental trees and it is noted that trees 
operated on in 1873, continued, at the time of writing (1880), free from 
the “bug,” and in thriving condition. This application requires to be 
in careful hands, being poisonous. Woodpeckers that fed upon the 
poisoned insects were destroyed by it. 


Chimarocephala viridifaseiata (DeGeer). 
The Green-striped Locust. 


(Ord. ORTHOPTERA: Fam, ACRIDIDA.) ° 


Acridium viridifasciatum DE GEER: Mem. Hist. Ins., iii, 1773, p. 498, pl. 42, f. 
6; Gorzk: Gesch. Ins., iii, 1780, p. 325, pl. 42, f. 6. 

Gryllus Virginianus Fasr.: Syst. Ent., 1775, p. 291; Spec. Ins., i, 1781, p. 368; 
Ent. Syst., ii, 1798, p. 57. 

Grylius Locusta chrysomelas GMELIN: Linn., Syst. Nat. i, pt. iv, 1788, 2086. 

Acridium Virginianum OLIviER: in Encye. Method., vi, 1791, p. 224. 

Acridium marginatum OLIvreR: in Encye. Method., vi., 1791, p. 229. 

Acridium hemipterum PAu. DE BEAuvots: Ins. Afr.-Amer., 1805-21, p. 145, pl. 4, 
feo: 
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(Gdipoda Virginiana BURMEISTER: Handb. d. Entomol., ii, 1838, p. 645. 

Locusta (Tragocephala) viridi-fasciata Harris: Rept Ins. Mass., 1841, p. 147; 
Ins. N. Engl., 1852, pp. 158-9; Ins. Inj. Veg., 1862, p. 182, pl. 3, f. 2. 

Locusta (Tragocephala) infuscata Harris: Rept. Ins. Mass., p. 147; Ins. N. Engl., 
1852, p. 158; Ins. Inj. Veg., 1862, pp. 181-2. 

Locusta (Tragocephala) radiata Harris: Rept. Ins. Mass., 1841, P. 148; Ins. N. 
Engl., 1852, p. 159; Ins. Inj. Veg., 1852, pp. 183-4. 

Gomphocerus viridi-fasciata UHLER: in Harr. Ins. Inj. Veg 1862, p. 181; ib. 
as Gomphocerus infuscatus and G. radiatus. 

Tragocephala viridi-fasciata. SCUDDER: in Bost. Journ. Nat. Hist., vii, 1862, p. 461; 
Cat. Orthop. N A.—Smithson. Miss. Coll, No. 189, 1868, p. 82; Entomolog. 
Notes, iv, 1875, pp. 80-82. 

Tragocephala viridifasciata. GLOVER: Illus. N. A. Ent.—Orthop., 1872, pl. 5, f. 9. 

Tragocephala viridifasciata. RiLEY: 8th Rept. Ins. Mo., 1876, p. 149, f. 46. 

Chimarocephala viridifasciata ScuppER: in U. 8. Geograph. Surv. West of 100th 
Mer., 1876, p. 508. 

Tragocephala viridifasciata. THOMAS: 9th Rept. Ins. IL., 1880, pp. 85, 98, 105-6, 


figs. 138, 17: Synop. Acrid. N. A. (in Hayden’s Rept. U. 8S. Geolog. Surv. 
Terr., v, 1873), 1873, pp. 1038-4, pl. f. 8; id., p. 102, as 7. unifasciata 
Harr. 


Tragocephala viridifasciata. LINTN.: in Count. Gent., Mch. 9, 1882, xlvii, p. 189 
(winter appearance). 

Chimarocephala viridifasciata, BRUNER: in 3d Rept. U.S. Ent. Commis., 1883, p. 
56 (in list of N. American Acridide). 


Midwinter Appearance of the Insect. 


In several portions of the State of New York —at its eastern and 
western extremities, and at intermediate localities, much interest was 
excited, and in some cases considerable alarm, by the sudden appear- 
ance in the pastures and meadows at about the middle of February, 
1882, of large numbers of this insect, hopping about in the warm sun- 
shine, almost as actively as in the month of June. 

My attention was called to them by a note received from Mr. G. M. 
Gillette, of Bergen, Genesee county, in which he wrote: 


I to-day mail you what I should term grasshoppers if it were only 
later in the season. They are as plentiful asin the month of July. On 
the 14th of this month, they could be seen by the million sunning them- 
selves on the south side of stone walls in this vicinity. 


Examination showed them to be the young of the Green-striped 
locust, the Locusta ( Tragocephala) viridifasciata of the Harris Reports. 
They measured from four- 
tenths to six-tenths of 
an inch in length—the 
smaller being in the larval 
stage, without indication 





Fic. 54.—The Green-striped Locust, CHIMAROCEPHALA VIRIDI- of the wing-pads, and the 
FASCIATA: @, larva; 6, adult. : 
larger in the pupal stage, 
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with wing-pads extending half the length of the abdomen. In Fig. 54, 
the larva is shown at @, and the full-grown and winged insect at 0. 

Upon addressing Mr. Gillette for further information concerning 
them, and proposing some observations desirable to be made, the follow- 
ing reply was received under date of February 28th. 


. 


Their Appearance in Genesee County. 


The young grasshoppers were first seen as early as the 1oth of Feb- 
ruary. No winged ones were observed, and I think it is safe to say 
that there were none. When first noticed, they were upon an old stone- 
wall, apparently sunning themselves. 

On February t4th, having occasion to cross an old unused meadow, 
and also a ten-acre lot of fall-sown wheat, I found them in great num- 
bers. They were very active, and it was no little effort to catch and 
cage those sent to you, There was no snow upon the fields at the time, 
but along the wall where there were patches of snow, they were as lively 
as upon the grass, and seemed rather to enjoy a good “hop, skip and 
jump” upon the smooth surface. There have been no birds in this 
vicinity [reply to question], consequently I do not think that they have 
been disturbed. They may have beenattacked by snow-birds, although 
quite scarce, but not to my knowledge. 


Later, upon the 1st of April, Mr. Gillette saw “‘ a large flock of black- 
birds [probably the red-winged black-bird, Ageleus Pheniceus] feed- 
ing sumptuously upon the poor persecuted grasshoppers. The birds 
came in immense flocks.” The grasshoppers had not up to that date 
increased perceptibly in number or in size. The nights had been cold, 
“but the hopper was early up waiting for the sun.” Of a half-dozen 
specimens inclosed in a box February 15, without food, three were alive 
two weeks later. Upon the 22d of April, Mr. G. wrote: “I have yet 
one grasshopper alive of the original six. He has to-day completed 
his ninth week without a morsel of food, and although he seems to be 
failing, I hope to keep him another week and give him a good record.” — 
“The sole survivor made his escape after a confinement of ten weeks 
and three days.” 

The grasshoppers continued to be seen at Bergen until April gth 
after having been observed for nearly a month. 


Their Appearance in Westchester County. 


The Albany Lvening Journal, of February 21st, contained the follow- 
ing notice: 


The farmers in the vicinity of Mount Kisco, Westchester county, N. 
Y., are greatly troubled in mind concerning the appearance of a black 
grasshopper which was noticed two or three days ago in the fields. 
They were first discovered by George Sypher on the farm of Isaac 
Thorne. The young man was walking through the field, and he noticed 
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the insects skylarking on the beautiful snow. Having never seen such 
a sight in midwinter, Sypher was at first inclined to take to his heels 
and run for his life, fearing that something had got wrong in his head. 
But finding that he had full control of his senses, he began an investi- 
gation of the strange phenomenon, and when he had satisfied himself 
that there was no fiction about the grasshoppers, he caught half a dozen 
of them and introduced them to Mr. Thorne. The gentleman was also 
surprised, and immediately started for the field to carry on a more 
thorough investigation. There he found scores of the insects, skipping 
around in the sunshine, and after securing a bottle full, went among his 
neighbors exhibiting them. They were all greatly astonished at the 
hoppers’ appearance, declaring that such an invasion was never heard of 
before in the winter in that region. 

Since their appearance on Mr. Thorne’s place, they have been re- 
ported in a number of localities in that vicinity. ‘The farmers express 
alarm lest a new pest should make its appearance next summer, of 
which these hoppers are the advanced guard. The insects are jet 
black [?] and somewhat smaller than acricket. Nothing like them was 
ever seen before at any time. 


No Cause for the Alarm. 


Other notices of the general character of the above appearing in sev- 
eral of the newspapers of the State, and my attention being called to 
them, —— in a communication to the Albany Hvening Journal of Febru- 
ary 25th, I gave the assurance, that although these grasshoppers had ap- 
peared ‘‘ by millions,” yet the farmers need entertain no apprehension 
that their occurrence at this time indicated extensive depredations from 
them the ensuing season. It was not unusual for specimens of the spe- 
cies in moderate numbers to emerge from their winter retreats in stone- 
walls and elsewhere during a continuance of warm weather in winter. 
They had never been known as a particularly injurious species, as the 
red-legged grasshopper, Caloptenus femur-rubrum, at times, proves to 
be. Their appearance in immense numbers at this time should be re- 
garded as a favorable omen, as promising diminished numbers during 
the summer months, for very many of those which had been prema- 
turely aroused from their winter sleep would fall victims to the cold 
which sharply followed their awakening. 


The Attendant Meteorological Conditions. 

As will be more fully stated hereafter, it is the habit of this species 
to pass the winter in an inactive state, in the form of larve and pupe, 
in sheltered places in old stone-walls, beneath roots of grasses, under 
piles of rubbish, etc. Under the ordinary temperature of the winter 
months, their quiet hibernation would not be disturbed, nor their win- 
ter’s sleep broken until the warm days of early May aroused them from 
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their torpor, and summoned them to activity and to the food awaiting 
them in the already green fields. But at the time above stated for the 
premature awakening and coming forth of C. viridifasciata, we find 
from the records that unusually warm weather was prevailing. From an, 
average temperature for the several preceding weeks of 27° Fahr., it 
suddenly changed to a mean temperature (of one week) of 40°, reach- 
ing at the highest 56°. The records of the U. S. A. Signal Service, at 
Albany, show the following temperatures for the months of January and 
February, of 1882: 


anuary I-7, mean temp., 23°. Highest temp., 41°. 
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The month of February is recorded as “much the warmest February 
since the establishment of the Signal Station” at Albany, in 1873, the 
mean temperature of the 16th having been 50°. The December pre- 
ceding had also been the warmest during the same period, having had 
a mean temperature of 39, as against an average of 27° for the seven 
previous years. 


Description of the Insect. 


Dr. Harris gives the following description of the species: Green; 
thorax keeled above; wing-covers with a broad green stripe on the outer 
margin extending from the base beyond the middle and including two 
small dusky spots on the edge, the remainder dusky but semi-transpar- 
ent at the end; wings transparent, very pale greenish yellow next to the 
body, with a large dusky cloud near the middle of the hind margin, 
and a black line on the front margin; antennz, fore and middle legs 
reddish; hind thighs green, with two black spots in the furrow beneath; 
hind shanks blue-gray, with a broad whitish ring below the knees, and 
the spines whitish, tipped with black. Length about one inch; expanse 
from more than one inch and three-fourths to nearly two inches. 


Dimorphic Forms. 


The species, according to Mr. Scudder, is quite variable, but presents 
an interesting case of dimorphism, in that it appears under two distinct 
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forms. For the one, the form above described, he has retained the 
name under which it had been described by Fabricius, viz., Virginiana 
(see the Synonymy given), and for the other, infwscata — the name 
under which it had been described by Dr. Harris as a separate species. 
The two differ in the presence or the absence of bright green colors, 
which in the former replace the gray of the latter, in the whole of the 
head, the front part of the thorax (pronotum), the hind thighs, and on 
the greater portion of the costo-basal half of the fore-wings, and in 
spots beyond the middle of their front border. These differences ap- 
pear to be mainly sexual, for in about one hundred and fifty examples 
examined by Mr. Scudder, 84 per cent of the males were infuscata, 
and 77 per cent of the females Virginiana. 


Synonymy. 

It will be seen from the table of synonymy given, that the species has 
been peculiarly unfortunate in the number of names that it has received 
both generic and specific — Dr. Harris having made three species of it. 

The generic name under which it is herein included, was proposed 
for it by Mr. Scudder in consideration of Trayocephala being preoccu- 
pied in the Coleoptera. 


Habits and Natural History. 

As soon as the weather becomes sufficiently warm in the spring, these 
young grasshoppers come from their retreats and commence to feed. 
Many of them (the more advanced) have attained their maturity and 
acquired their wings by the middle of May. A few days after maturity 
the female deposits her eggs. By means of the horny appendages with 
which the tip of her abdomen is provided, she drills a hole in the 
ground the length of her 
abdomen, which she pro- 
ceeds to fill with from 
twenty to thirty eggs ar- 
ranged symmetrically in 
four rows, and forming, 
when ‘the operation is 
completed, a pod-like 
mass, firmly cemented 
together by a mucous 
matter secreted with the 
deposit of each separate 


- ‘ ess ege. Fig. shows the 
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Mountain locust, and as 
the methods are very similar in the Acridide it may illustrate that of 
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this species. Two or three weeks later, another deposit of eggs is made 
in the same manner, and a third, and perhaps a fourth, at intervals 
thereafter.* The eggs hatch in about three weeks, and produce the 
forms mentioned by Dr. Harris as occurring “in various states of ma- 
turity, in pastures and mowing lands, from the first of June to the. middle 
of August,” in the New England States. 

After leaving the egg, the insect undergoes at intervals two moltings 
without showing the wing-pads that are later developed. These are 
known as the three larval stages. An- 
other molt brings it to its first pupal 
stage, in which the small wing-pads are 
in position, turned upward over the 
back. The fourth molt develops the 
fifth stage, or the true pupa in which 
the wing-pads attain their greatest de- 





F¥1g.56 .—CALOPTENUS SPRETUS: a, a, newly- 
hatched larve ; 6, fullgrown larva; ¢,the pupa, velopment and the thorax has assumed 


nearly the form of that of the mature insect. With the fifth molting 
the mature, winged insect appears. Fig. 56 represents the larvee at dif- 
ferent stages and the true pupa of the Rocky mouniain locust. 

The molting operation. — The moltings of insects are so wonderful, 
and so little understood, and those of the grasshoppers are so very 
rarely seen — not once where a thousand are observed of the butterflies 
and moths —that I borrow the excellent illustrations and explanations 
of Prof. Riley of the final molting of the Rocky mountain locust, from 
the rst volume of the [Report of the U. S. Entomological Commission. 
Those who have not access to this volume, or who, among so much 
other highly interesting material, may have overlooked this portion, will 
be grateful for this reproduction: 


When about to acquire wings, the pupa crawls up some post, weed, 
grass-stalk or other object, and clutches such object securely with its 
hind feet, which are drawn up under the body. In doing so, the favor- 
ite position is with the head downward, though this is by no means 
essential. Remaining motionless in this position for several hours, with 
antenne drawn down over the face, and the whole aspect betokening 
helplessness, the thorax, especially between the wing-pads, is noticed to 
swell. Presently the skin along this swollen portion splits right along 
the middle of the head and thorax, starting by a transverse curved 
suture between the eyes and ending at the base of the abdomen. 

Let us now imagine that we are watching one from the moment of this 
splitting, and when it presents the appearance of @ in Fig. 57. As soon 





*Caloptenus femur-rubrum has been observed by Prof. Riley to deposit four ‘“egg-pods,”’ 
averaging one hundred and four eggs each, within a period of sixty days, giving an egg- 
laying period for the species of about two months, 


Or 
~ 


194 SECOND REPORT OF THE STATE ENTOMOLOGIST. 


as the skin is split, the soft and white fore body swells and gradually ex- 
trudes more and more by aseries of muscular contortions; the new head 





Fie. 57. —The molting operation of a “ grasshopper” (the ‘Rocky mountain locust); a, pupa with skin 
Just split on the back 3 ‘b. the imago extruding ; c, the imago nearly out; d, the imago with wings ex- 
panded; e, the imago with all parts perfect. 


slowly emerges from the old skin, which, with its empty eyes, is worked 
back beneath, and the new feelers and the legs are being drawn from 
their casings and the future wings from their sheaths. At the end of 
six or seven minutes, our locust —no longer pupa and not yet imago— 
looks as at 6, the four front pupa legs being generally detached and the 
insect hanging by the hooks of the hind feet, which were anchored 
while yet it had that command over them which it has now lost. The 
receding skin is transparent and loosened, especially from the extremi- 
ties. In six or seven minutes more of arduous labor, of swelling and 
contracting — with an occasional brief respite, the antenne and the four 
front legs are freed, and the fulled and crimped wings extricated. 
The soft front legs rapidly stiffen, and, holding to its support as well as 
may be with these, the nascent locust employs whatever muscular force 
it is capable of to draw out the end of the abdomen and its long legs, 
as ate. This in a few more minutes it finally does, and with gait as 
unsteady as that of a new-dropped colt, it turns round and clambers up 
the side of the shrunken, cast-off skin, and there rests while the wings 
expand and every part of the body hardens and gains strength — the 
crooked limbs straightening and the wings unfolding and expanding like 
the petals of some pale flower. The front wings are at first rolled lon- 
gitudinally to a point, and as they expand and unroll the hind wings, 
which are gathered and tucked along the veins, at first curl over them. 
In ten or fifteen minutes from the time of extrication these wings are 
fully expanded and hang down like dampened rags (d). From this 
point on, the broad hind wings begin to fold up like fans between the 
narrower front ones, and in another ten minutes they have assumed the 
normal attitude of rest. Meanwhile the pale colors which always be- 
long to the insect while molting have been gradually giving way to the 
natural tints, and at this stage our new-fledged locust presents an aspect 
fresh and bright (e). If now we examine the cast-off skin, we shall 
find every part entire with the exception of the rupture which originally 
took place on the back; and it would puzzle one who had not wit- 
nessed the operation to divine how the now stiff hind shanks of the ma- 
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ture insect had been extricated from the bent skeleton left behind. 
They were in fact drawn over the bent knee-joint, so that during the 
process they were doubled throughout their entire length. They were 
as supple at the time as an oil-soaked string, and for some time after 
extrication they show the effects of this severe bending by their curved 
appearance. 

The molting, from the bursting of the pupa-skin to the full adjust- 
ment of the wings and the straightening of the legs of the perfect insect, 
occupies less than three-quarters of an hour, and sometimes but half an 
hour. It takes place more frequently during the warmer part of the 
morning, and within an hour after the wings are once in position, the 
parts have become sufficiently dry and stiffened to enable the insect to 
move about with ease; and in another hour, with appetite sharpened by 
long fast, it joins its voracious comrades and tries its new jaws. 


Nearly all of the first brood of the hibernating individuals have 
passed away by the first of August. Eggs had been deposited at vari- 
ous times by those from about the first of June into July. The first 
larvee of the second brood may be seen ‘abroad as early as the latter 
part of June, and continue to appear throughout the following month, 
The earliest of these maturing and becoming winged about the roth of 
August, would toward the latter part of the month deposit eggs for the 
following brood. Oviposition continues through September, and in 
September also, young larve are again seen. These, from the lower 
temperature of the advanced season, mature but slowly, and are destined 
to pass the winter in their immature forms, some of them having pro- 
gressed to their first pupal stage. They have been observed in Iowa, in 
very large numbers, abroad in October and November. Mr. A. H. 
Gleason, of Little Sioux, Iowa (N. Lat. 41° 50’, and Isotherm of 48°) has 
written as follows of them: 


They lay their eggs in August and September, and these hatch (at 
least some of them) the same fall. I saw them last October and No- 
vember, little fellows in spots of from one square yard to a twenty acre 
piece covering the ground as thick as ever I have seen the Western 
plague [Caloptenus spretus|. 1 have found them in the winter, under 
the leaves and dry straw and husks that have drifted up under the 
fences and behind logs in the woods, in a dormant state, and upon warm- 
ing them they would become brisk as ever (frst Report U.S. Ento- 
molog. Commis., 1878, p. 459). 


A Double-brooded Species. 


It will be observed that this species is an exception to most of the 
Acridide in its having two broods a year. That it is double-brooded 
has not been previously published, but it follows from the observations 
above recorded, and it is corroborated by the following notes made by 
Prof. Riley upon the species in Missouri, which he has kindly sent me, 
for present use: 
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“ Larve in different stages, pupee and winged insects were found May 
2d. The winged specimens had not hibernated but matured during. 
April. The winged insects were found till about the 15th of June. 

‘The first larvae were noticed June 26th, although there may have 
been some earlier. The eggs hatch in about fifteen days. 

‘Winged insects are again found in September, and larve in Septem- 
ber and October. The latest deposited eggs winter over and hatch dur- 
ing March and April. 

“This shows the species to be two-brooded. The first brood, from 
eggs deposited in the fall, some of which hatch, the larve wintering 
over, while others hatch in spring. Specimens acquire wings from the 
latter part of April until the middle of June. 

“Eggs from the spring brood are deposited the latter part of May 
and early part of June, and the winged insects from these eggs are 
noticed in August and September.” 


Other Double-brooded Species. 


It has been claimed by some writers that the Rocky mountain locust, 
Caloptenus spretus, produces two generations annually, but a careful 
examination of the evidence educed in favor of the claim shows it to 
be, according to Prof. Riley, “overwhelmingly in favor of normal 
single: broodédness: °F * PF ae Se ee Se Wille = wien aeraing 
the possibility of a second generation, we believe that it is exceptional, 
and that the insects composing such second generation seldom, if ever 
attain maturity or perpetuate their kind” (/%rst Rept. U. S. Hntomolog 
Commis., 1878, pp. 242, 243). 

Of Caloptenus atlanis, very nearly allied to C. spretus, Prof. Riley 
states (loc. cit. sup.), “ we have proved it to be double-brooded.” This 
statement should be qualified, by referring it to St. Louis and_ its 
more southern localities, for in a communication received from Prof. 
Riley, he expresses his doubt if, at St. Louis, the second brood is always 
successful in perpetuating itself, and adds that “later observations in 
New England convince me that in northern localities it is invariably sin- 
gle-brooded.”’ 

In addition to (C. viridifasciata, we may expect that there will be 

? found to be a spring and an 
autumn brood in at least several 
of the species of Stenobothrus 
and Tettix, some of which are 
known to hibernate in the half- 
grown condition. Of the former, 
S. maculipennis Scudder, shown yg. 59, — 
in Fig. 58, occurs in the State of trim —the 
New York, together with S. froueetccces 
equalis Scudd., S. bilineatus Scudd., S. propingwus Scudd., and S. cur- 





Fiag. 58.— STENOBOTHRUS MACULIPENNIS 
— a, mature insect ; b, pupa; c, Jarva. 
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tipennis (Harris). Of the latter, Te/tix cucullata (Burm.), 7. triangu- 
laris (Scudd.), T. granulata (Kirby), shown in Fig. 59, and 7. ornata 
(Say) are also New York species. Dr. Harris seems to record two 
broods of the last-named species in his statement, that of his Tetrix 
sordida —a synonym of ZT. ornata, he had taken individuals both in 
May and September. 

In all cases in which large numbers of a species of the Acridid@ are 
observed to hibernate in the larval stage, such hibernation may be re- 
garded as presumptive evidence of two generations annually — of a 
spring and autumn brood. 


Remedies. 


For the remedial measures to be employed against this species when 
it occurs in unusual and destructive numbers, the agriculturist is re- 
ferred to the Mirst Annual Report of the United States Entomological 
Commission, where the various remedies and devices available against 
the Rocky mountain locust, are discussed at length, in chapter xiii of 
7° pages. 

[AppITIONAL Notr.—A remedy that gives promise of being a 
most excellent one against the grasshopper visitations that occur in the 
Middle and Eastern United States, has been published in the Pacific 
Rural Press of July 4, 1885. The results attending its use in the pro- 
tection of vineyards and orchards in California have been of a very sat- 
isfactory character. If future experiments substantiate the claim made 
for its efficient operation, it will proye to be one of the most valuable 
insecticides thus far given to our fruit-growers and gardeners. It is as 
follows, as communicated by Mr. D. W. Coquillet, to whom appears to 
belong the credit of its discovery: 


It consists of a mash composed of bran, arsenic, sugar and water, the 
proportions being one part of sugar, one and one-half parts of arsenic 
and four parts of bran, to which is added a sufficient quantity of water 
to make a wet mash. A common washtubful of this mash is sufficient 
for about five acres of grapevines. Fillthe washtub about three-fourths 
full of bran, add six pounds of arsenic, and mix it thoroughly with the 
bran; put about four pounds of coarse brown sugar in a pail, fill the 
pail with water and stir until the greater part of the sugar is dissolved. 
Then pour this sugar-water into the bran and arsenic, and again fill the 
pail with water and proceed as before until all of the sugar in the pail 
has been dissolved and added to the bran. Nowstir the latter thoroughly 
and add as much water as is necessary to thoroughly saturate the mix- 
ture, and it is ready for use. 

Throw about a tablespoonful of this mixture upon the ground beneath 
each vine infested with grasshoppers; and in a short time the latter will 
leave the vine and collect upon the bran and soon commence feeding 
upon it. Those which are upon the ground six or eight feet from the 
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bran will soon find their way to it, apparently guided by the sense of 
smell, as those to the leeward of the bran have been observed to come 
to it from a greater distance than those which were upon the side of the 
bran from which the wind was blowing. After eating as much of the 
bran as they desire, the grasshoppers usually crawl off, and many hide 
themselves beneath weeds, clods of earth, etc., and in a few hours will 
be found to be dead. 

The mixture costs from thirty-five to forty cents peracre of vineyard, 
including labor of mixingand applying it. In orchards the cost will be 
considerably less than this. One man can apply it to eight or ten acres 
of vineyard in a day. 

I have seen this remedy tried on an extensive scale at the vineyard 
and orchard of Messrs. Kohler, West and Minturn, at Minturn station, 
Fresno county. In that part of the vineyard which was the most 
thickly infested by grasshoppers from thirty to fifty dead grasshoppers 
were found beneath almost every vine, while beneath the adjacent weeds 
were hundreds of others, the greater part dead. It was also very effect- 
ual when placed beneath small fruit trees, the grasshoppers leaving the 
trees to feed upon this mixture. 

The addition of sugar to this mixture is merely to cause the arsenic 
to adhere to the particles of bran, and not for the purpose of increasing 
its attractiveness, since it was found that the grasshoppers were not at- 
tracted to pure sugar. Middlings or shorts have been used in the place 
of bran, but are not so desirable, since in drying they assume a solid 
mass which the grasshoppers cannot eat, whereas bran in drying never 
assumes a solid form.— D. W. Coquillet, Atwater, MercedCo., June 27. | 


Atropos divinatoria (O. Fabr.). 


(Ord. NEUROPTERA: Fam. Psocip2.) 

Termes divinatoriwm MtuuER: Zoél. Dan. Prodr., 1776, p. 184, No. 2179.—O. 
Fapsr: Fn. Gronl., p. 214, No. 181.—Linn.: Syst. Nat., Ed. Gmelin, p. 
2914, No. 8. 

Atropos divinatoria HAGEN: Neurop. N. Amer., 1861, p. 8, No. 1; Ent. Month. 
Mag., ii, 1865, p. 121, No. 1; Stett. Ent. Zeit., xliv, 1883, pp. 289-293- 
— McLacutu.: Month. Mag., iii, 1866, p. 180, f. 1. 

Troctes divinatorius KoLBE: Psoc., p. 133, No. 1.—PROVANCHER: Faune du 
Canada, ii, p. 66. 

Troctes fatidicus BURM.: Man. Ent., 774, No. 2. 

Liposcelis museorum Morscu.: Etud., i, p. 20. 


The above synonymy of the species is from Dr. H. A. Hagen’s JZono- 
graphie der Psociden published in the Stettiner Entomologische Zettung 
for July-September, 1883. 


Remarkable Occurrence of the Insect in Beds. 


Numerous examples of the insect were received from Otsego county, 
N. Y., with a request to return answer what they were and how to remove 
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them from a room and bed where they abounded. It was thought that 
they had been left in the room by some traveling agents who had occu- 
pied it a year previous. Effort was made to exterminate the insect by 
hot water and corrosive sublimate. The means used seemed for a while 
to be successful, but the following year (in April) they again appeared 
in large numbers. 

Answer was returned that they were a low form of the order of Neurop- 
tera, known as Pscoced@, and bearing the scientific name above given. 

It was further stated that the insect could not have been introduced 
in the manner supposed, viz., from the bodies or the clothing of the 
travelers, for the reason that, although in general appearance it is quite 
louse-like, yet it does not belong to the Pedcudide, and is not parasitic 
upon the persons of men or animals. It frequently occurs in books 
and among old papers, and is known also to feed upon the remains of 
minute insects, and to attack the insects in entomological collections. 
Its mouth parts are not fitted for sucking blood but consist of strong 
cutting jaws. 


Recommendations for its Destruction. 


To remove the insects from the bed, it was recommended to wash the 
entire bedstead with hot water and soap-suds, or to brush over the 
entire surface with benzine, if it could be done without injury to it. 
Such portions of the bedding as could not be washed, as the pillows 
and mattress, should be exposed to the hot sunlight for two or three 
days, turning them from side to side occasionally. A feather-bed might 
require some benzine to be poured into it, and the contents of a straw 
tick should be burned. 

If the room was infestea to any considerable extent, if papered, the 
old paper should be removed, and the walls thoroughly washed before 
re-papering. Carpeting should be treated as recommended for the 
bedding, and the floors and the entire wood-work washed with strong 
soap-suds. 


Particulars of the Invasion. 


The absolute certainty expressed by the lady from whom the speci- 
mens were received, that they had been introduced into her house by 
the travelers above stated, and the certainty, from an entomological 
standpoint, that they could not have been thus introduced, led to con- 
siderable correspondence upon the subject, which elicited minute and 
extended particulars respecting the suddenness of the invasion, its 
abundance, its persistence, and fruitless efforts to conquer it. These 
proved to be of considerable interest in their economic aspect, as will 
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be seen from the extracts upon these several points, that we make from 
the letters sent to me. 


“The room had been newly papered two years ago, and an almost new 
rag carpet was on the floor. In two recesses were cord bedsteads which 
had never been used except as ‘spare beds.’ Last spring the room was 
cleaned, but the carpet was not taken up. The strawbeds were newly 
filled, the straw of which was all right [in answer to the suggestion that 
the straw might have been infested], for with three other beds filled with 
the same there has been no trouble. ‘The floor underneath the bed is 
not carpeted. The foot-curtains had been ironed and put up the after- 
noon before the bed was occupied by the men. I know the beds and 
room were clean as could be, with no vermin present. I never keep 
any thing but a light spread on my spare beds. I made the bed with 
clean sheets and a comfortable and bed-quilt from the closet. 

“ The bed was occupied for the night by two young men who were 
taking orders for enlarging photographs and finishing in India ink. 
They had no luggage with them or any packages except the cases con- 
taining pictures. 

“In the morning, about an hour after their departure, the bed was 
opened, and in the sheets were large vermin (lice) [these were not sent]. 
The sheets were carefully gathered up and brought down stairs, and out 
of doors. The bed-quilt, comfortable and bed-curtains were literally coy- 
ered with: the creatures such as.l)sent you. .©* 4429) * ew ben bed mer 
slept in was worse. if possible, with these little specimens than the one 
occupied. We think the men must have distributed their garments around 
the room. That afternoon I washed the sheets, pillow cases, straw-ticks 
and curtains of both beds. We threw the bedding out of doors, and 
killed all that we could find, and then ironed them on both sides. The 
bedsteads we washed in hot water and with hot brine where they would 
not be injured by it, andthe floor the same. While they were yet damp, 
we took Persian insect powder and puffed it into every crevice in the 
floor and bedstead. 

“No [in reply to question], there are none elsewhere in the house, 
and never ¢here, until these lodgers left them. We did not settle the 
room again for weeks, but kept up a diligent search, and every few days 
would find two or three. The last warm weatherin the autumn, I found 
quite a number on the fine pillow cases next the ticks. I had the straw 
tick emptied and washed again, and ironed the bedding. I kept the 
window raised during most of the winter, hoping that the extreme cold 
would put an end to thems But to my surprise the first warm day this 
spring, I found the white spread on the bed where they slept almost coy- 
ered again, from which I gathered those last sent to you. I never have 
found them larger [reply to question]. They do not soil a white spread 
when I kill them on it. ‘They will be in clusters, frequently, of twenty 
ormore. They appear to like white goods, cotton or linen. I have con- 
tinued my warfare upon them faithfully while waiting to hear from you. 
I took up the carpet, but there was nothing in it or under it, not even 
dust, it was so clean. Weuncorded the bedsteads and examined them, 
but there was nothing in them. I do not think that they incline to wood 
or wall. 

“Gasoline is the most effectual of any thing that I have tried for killing 
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them. One hundred dollars would be no temptation to me to pass 
through such a trial again, even if I have suceeded now in subduing 
them. I had cared for the room twenty-three years, and never saw any 
thing of the kind before. It was not so when the men retired, and was 
literally alive an hour after their departure. I know that it seems in- 
credible, but my testimony can be fully substantiated. There are some 
that dart so that I cannot trap them. It seems to me that they are in 
different stages of development, or perhaps different varieties.” 


The Possible Source of the Insects, 

I know of no other instance in which A. dvinatorza has occurred in 
this country, in an abundance equal to the above, nor am I able to offer 
any explanation for its sudden appear- 
ance. ‘The only suggestion as to its 
source that presents itself is this; its 
possible introduction with the straw 
used in filling the straw-ticks, not- 
withstanding the statement that other 
beds filled with straw from the same 
source were not infested. Species of 
Psocide are known to abound in 
barns. Dr. Hagen informs me that he 
had, on one occasion, found more 
than half of the refuse material left 
in a barn after threshing the grain to 
consist of a small species of Psocus. 
Mr. McLachlan, of London, England, 
has found “ myriads ” of this same spe- 





Fic. 60.—A TROPOS DIVINATORIA: @, Var. cucur- + oe g : 
bite; b, side-view of basis of antenna; ¢, eves; Cles, Atropos divinatoria, in the straw 
d, claw ; e, tarsus of nympha: f, A. divinatoria, 5 
drawn from life. bottle envelopes in the wine cellar of 
his house, associated with C/lothilla picea. Examples of Clothilla pulsa- 
torta (to be noticed hereafter) have been sent to me for name, taken 
from cattle-stalls, in Warren, Ohio, where they were abounding, and 


from the locality that they occupied, were supposed to be cattle-lice. 


Description of the Insect. 

The American forms of this species have been found by Dr. Hagen 
to differ in several particulars from the European ones, but as these 
differences are mainly colorational, they are regarded as identical. They 
have been minutely described by Dr. Hagen in “ Beitrige zur Mono- 
graphie der Psociden — Familie Atropina,” in /xtomologische Zettung, 
entomologischen Veretne zu Stettin, 44, 1883, pp. 285-332, and figured in 
the same publication (Plate ii, Fig. 4) of the preceding year. To these, 

26 
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the student who may desire knowledge of the species, is referred. In 
lieu of description, the accompanying figures (Fig, 60) are presented, 
which will serve for the identification of the species. They are copied 
from the plate above referred to. 


Habits of the Psocide. 

Of the general habits of the Psoczde Westwood remarks that they fre- 
quent the trunks of trees, palings, old walls, stones covered with lichens, 
old books, &c., for the purpose of feeding either upon the still more 
minute animalculz which inhabit those situations, or, more probably, 
upon the decaying vegetable matter to be there met with. They are ex- 
tremely active, and when approached, they endeavor to hide themselves 
by running to the opposite side of the tree, or other object on which 
they are stationed. The perfect insects are produced toward the end 
of summer, when they sometimes appear in great numbers. The larvee 
and pupe are equally active with the imago, from which the former differ 
in being apterous, while the pupez have rudimental wings (Westw. 
Classification of Insects, ii, 1840, p. 18). 


The Death-Watch. 


An interesting member of the family is the Clothilla pulsatoria, of 
which a figure is presented from Packard’s Guide, which may not, how- 
ever, be accepted as a strictly ac- 
curate one. It is a small white in- 
sect, often found in old_ papers, 
books, exposed collections of in- 
sects, etc. It occurs both in this 
country and in Europe, and _ has 
obtained, in the latter, the common 
name of the Death-watch, from the 
tapping noise which it produces 
resembling the ticking of a watch. 
To the superstitious of past ages the 
tick, audible only in quiet and fre- 
quently heard in the silence of a 
sick-room, proceeding from an in- 
visible source, was regarded as an 
ill omen, predicting approaching 





Fig. 61.— The Death-watch, CLOTHILLA PULSA- 
TORIA, greatly enlarged. i 


death. A small wood-boring beetle occurring in Europe, Anodiam tes- 
selatum Fabr., is also sometimes known as the death-watch, and two or 
three other species of the genus have the ability of producing the same 
ticking sound. 
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Literature of the Psocide. 


The following is some of the more easily accessible literature of the 
Psocide that may be consulted by those who would know more of this in- 
teresting group, and acquaint themselves with some of our species : 


Westwoop: Introduc. Class. Ins., ii, 1840, pp. 17-20 (general notice of family). 

GLOVER: in Rept. Comm. of Agricul., 1858, p. 263 (brief notice). 

HAGEN: Synop. Neurop. N. A., 1861, pp. 7-14 (describes 18 species); in Proe. 
Ent. Soc. Phil., ii, 1863, pp. 167-8 (observations on 6 species); in Ent. 
Month. Mag., ii, 1865, p. 122 (Clothilla annulata); in Psyche, iii, 1881, pp. 
195-6, 207-210, 219-223 (Psocina of the U. S.); id., iv, 1883, p. 25 (tarsal 
and antennal characters); in Stett. Ent. Zeit., 1883, pp. 285-332, pl. 2, 
in 8. E. Z., 1882 (Monographie der Psociden). 

Fircu; In Trans. N. Y. St. Agricul. Soc., xxii, 1862, pp. 668-675; 8th Rept Ins. N. 
Y., in 6th-9th Repts, 1865, pp. 186-195 (five new species of Smynthurus 
described and noticed). 

WatusH: in Proc. Ent. Soc. Phila., ii, 1863, pp. 182-186 (describes 7 n. sp., and re- 
marks on others). 

Harris: Entomolog. Corr., 1869, pp. 327-332 (describes 7 species). 

PACKARD: Guide Stud. Ins., 1869, pp. 588-590, fig. 573 (general remarks). 

Scupp.-Bura.: in Psyche, ii, 1877, pp. 49-51, 87-89 (head-structure of Atropos). 

AsSHMEAD: in Canad. Entomol., xi, 1879, pp. 228-9 (P. citricola, n. sp.); Orange 
Insects, 1880, pp. 37-38 (orange Psocus), 71-2 (habits of P. venosus). 

McLACHLAN: in Entomol. Month. Mag., xix, 1888, pp. 181-185 (descriptions and 
generic criticisms). 

AARON: in Trans. Amer. Ent. Soc., xi, 1884, pp. 37-40 (new species in Coll. of 
Soc.). 





Achorutes nivicola (Fitch). 
The Snow-Flea. 


(Ord. NEuROPTERA: Fam. PopuRID#.) 


Podura nivicola Frrcw: in Amer. Quart. Journ. Agricul.-Sci., May, 1847, v, p. 
284; Id., for September, 1847, vi, p. 152; Winter Insects of Eastern New 
York (sep. from prec.), pp. 10-11. 

Podura nivicola. ASHTON: in Proc. Ent. Soc. Phil., i, 1861, p. 32. 

Podura nivicola. WAusu-RiLEyY: in Amer. Entomol., i, 1869, p. 188 (in Wisconsin). 

Achorutes nivicola PACKARD: in Fifth Ann. Rept. Peabody Acad. Sci., July, 1873, _ 
pp. 29-30. ; 


Specimens of this winter insect were received from Mr. John M. 
Dolph, for name, with the information that they were found abundantly 
at Port Jervis, N. Y., on the 25th of January, both upon the surface of 
the snow and in pools of water made by the melting snow. 
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Although this is said to be a common and abundant insect, yet it would 
appear to be rather a local one, for, when occurring in large numbers upon 
the snow, it could scarcely fail of arresting attention. It certainly is 
not often observed, even by entomologists. I can only recall one instance 
in which it has fallen under my observation. 


Habits. 


Dr. Fitch has remarked as follows of it: “ This is an abundant species 
in our forests in the winter and forepart of spring. At any time in the 
winter, whenever a few days of mild weather occur, the surface of the 
snow, often, over whole acres of woodland, may be found sprinkled more 
or less thickly with these minute fleas, looking, at first sight, as if gun- 
powder had there been scattered. Hollows and holes in the snow, out 
of which the insects are unable to throw themselves readily, are often 
black with the multitudes which here become imprisoned. ‘The fine 
meal-like powder with which their bodies are coated enables them to 
float buoyantly upon the surface of the water, without becoming wet. 
When the snow is melting soas to produce small rivulets coursing along 
the tracks of the lumberman’s sleigh, these snow-fleas are often observed, 
floating passively in its current, in such numbers as to form continuous 
strings; whilst the eddies and still pools gather them in such myriads as 
to wholly hide the element beneath them.” 


Notices of its Observation. 


Mr. T. B. Ashton, of Washington county, N. Y., has given the fol- 
lowing account of his observation of this insect, in a paper read before 
the Entomological Society of Philadelphia: 


Podura nivicola Fitch. — Found on the 18th of April, weather cloudy 
and cold, with temperature above 50° Fahr. This insect was met with 
in countless numbers on and near a swampy piece of ground, through 
which ran a small creek. My attention was first directed to what I sup- 
posed to be soot floating down the creek, and paid no farther notice to 
it until I discovered the insect in large numbers in the highway, a few 
rods distant from the creek, and then suspecting the cause of the soot- 
like appearance floating on the water, I returned, and to my surprise, 
found countless millions of them alive and active, piled upon each other 
to the height of Jhalf an inch, and in spots varying from an inch or less 
to twelve inches in diameter, floating on the water in every eddy, for a 
distance of about thirty rods. 

I also observed them in vast numbers, in every direction for rods 
around the creek. This was the only place that I met with them on 
that day, though I passed over, on foot, a tract of country fifteen miles 
in extent. 


The following notices, in all probability referring to this species, are 
from Field and Forest, vol. ii, 1877, pp. 146-7. 
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Charles M. Nes, of York, Penn., writes to the Smithsonian Institu- 
tion, that with the snow-fall of the 8th of January (about twelve inches) 
there appeared myriads of “ spring-tails,” or Podure, samples of which 
were inclosed, covering the surface of the snow to such an extent as en- 
tirely to discolor it. The phenomenon extended over an area of country 
two miles in length, and half a mile in width. In a later communica- 
tion Mr. N. says: “ They were in clusters, and where I gathered the speci- 
mens, I had simply to take them up by handsful; the snow was literally 
covered. ‘They still exist in great quantities on fences, bushes, stones, 
etc., in the vicinity where they first fell. 

J. G. Morris, of Baltimore, also reports a similar appearance 
about ten miles north of Baltimore, about the same time; and last sea- 
son they were observed in numbers near Sandy Spring, Maryland. 


Description. 


The original description and comparisons are the following: 


Black or blue-black: legs and tail dull brown. 

Length, 0,08 inch. 

Body black, covered with a glaucous blue-black powder but slightly 
adherent, and sparingly clothed with minute hairs; form cylindrical, 
somewhat broader towards the tail. Antenne short and thick, longer 
than the head. Zegs above blackish, beneath dull brown and much 
paler than the body, 7Zaz/ of the same color with the venter, shortish, 
glabrous on its inner or anterior surface, with minute hairs on the oppo- 
‘ site side; its fork brownish. 

Though found in the same situations as the European /. wvalis, ours 
is a much darker colored species. Say’s P. dtcolor isa larger insect than 
the one under consideration, and differs also in size and in the color of 
the tail or spring. From the habits of the present species, we should infer 
that it might be abundant in all the snow-clad regions of the northern 
parts of this continent; it may, therefore, prove to be identical with P. 
humicola of Otho Fabricius (Hauna Gréenlandica) of which we are un- 
able to refer to any but short and very unsatisfactory descriptions, which 
do not coincide well with our insect (Winter Insects of Eastern New 
York, pp. t0-11). 


Other closely allied species of the genus having subsequently been 
described, the above description would hardly suffice for its positive 
identification. Its more detailed description by Dr. Packard is there- 
fore given: 


Achorutes nivicola. Podura nivicola Fitch, Winter Insects, N. Y. 

Antenne four-jointed, short, thick, of nearly even width throughout; 
first joint as long as thick, second and third both of the same length, 
but second considerably thicker; fourth a little longer than third, and 
but slightly thinner. Feet with a large claw arising from a small joint 
of the usual form, with a long, slender, tenent hair arising near the claw. 
The anal appendages appear to be really two-jointed, and consist of two 
spine-like appendages, with a common base and _ hollow at basal _ half. 
Just below their middle is a joint, with a very slightly marked suture 
externally. They are borne on a broad triangular tergite (that of the 
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sixth segment), while low down on the side of the body are the anal 
valves, rounded and small compared with the tergite. Tenaculum |the 
catch for holding the spring] with basal joints quadrate in profile, the 
external edge being a little roughened. From between them project 
V-like a pair of short, subtriangular blades, a little longer than broad, 
and with four large teeth on the under side. Elater [the spring] short 
and broad, the two finger-shaped joints about twice as long as thick; 
second joint very minute, consisting of a thin lobe rounded at tip and a 
little uneven on lower edge, and with a prominent spine at base; two 
hairs on inside of basal joints. Dark lead color, above and beneath. 
Body long and slender, abdomen rather suddenly contracting just before 
the three terminal segments. 

Length, o.08—-o.1o inch. 

Hundreds of specimens seen with no appreciable variations. Very 


young, white. 


On snow in March; under bark of trees, Salem, May 28 and June 6. 
(Packard: in 5% Rept. Peab. Acad. Sci.) 


Associated Species. 


The following named features will serve to separate the above from 
the other described species: 

Achorutes boletivorus Packard, is a much smaller species, being only 
about one-half the size (o.05—0.07 inch) with a thicker body, smaller head 
proportionately, and shorter antennz. It differs materially in color, be- 
ing pale gray above with a slight greenish tinge, lined with white beneath, 
and with gray specks on the sides. 

Occurring September ro, abundantly between lamelle of Boleti and 
Agaricus, and under horse manure in August. 

Achorutes pratorum Packard. Resembling 4. mvicola, but smaller 
(o.04-0.06 inch), of a considerably lighter lead color, paler beneath, and 
with a lateral row of dark irregular spots, one to each segment. The hairs 
upon the body are more numerous. Its spring (elater) is much longer 
and more slender, the second joint long, slender, cylindrical, distinctly 
separated from the base by a suture; the third and terminal joints much 
longer and more slender. It occurs on the surface: of pools, and in 
open grounds after rains, and is quite active in its habits. July and 
September. 

Achorutes marmoratus Packard. Approaches the preceding in form 
of body and of the spring. It is of a pale gray color, marbled with large 
lilac-gray patches above; beneath paler. Length 0.05 inch. 

Achorutes Texensis Packard. A small species (0.04—-0.05 inch), occur- 
ring in Texas, of the same color with A. zzv7cola, resembling A. prato- 
rum in structure, but with its spring twice as large as in that species. 


The Family of Poduride. 
The Poduride, from their degraded structure, form one of the lower 
classes of insects. By most writers, they have been classed with, and 
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at the end of, the Neuroptera, but by some systematists they have been 
united with the Zepzsmatide (bristle-tails) into a separate order, known 
as Thysanura. They. have been so referred by Dr.Packard in the last 
edition (8th, of 1883) of his Gudde to the Study of Insects. 

They are small species, varying from 0.04 to 0.16 of an inch inlength. 
The largest species, Orchesella flavo-picta Packard, occurs in Albany, un- 
der bark of stumps. 

They are commonly known as 


‘ 


*‘Spring-tails ” from the flexible anal 
stylet which is bent beneath the body, serving as a spring, by means of 
which they are enabled to make extraordinary 
leaps when compared with their diminutive 
size. Theyarecommonly found * 





_Fia.62.— AcHORUTES PURFURASCENS beneath bark, ' stones, sticks, 
Murray). boards, in crevices of wood, in 
cellars, in garden hotbeds, on snow, pools of water, damp 
earth, manure, Boleti and Agarics, and in various other 
similar locations. 

As illustrative of the genus to which the snow-flea be- 
longs, an European species, Achorutes purpurascens (Lub- 
bock), is copied (Fig. 62), from Murray’s Economic Ento- 
mology. In Fig. 63, another view, copied from Science 
Gossip, of the same insect is presented showing its under 
surface, and the short forked spring characterizing the 





© ° : Fig. 63. — ACHO- 
different species of this genus. aie “a 
ae x 2 5 5 fa CENS, showing un- 

A different type of the Poduride is shown in Fig. 64, der side. 


in Syanthurus hortensis Fitch, in which the short and nearly spherical 
form approaches the spiders. It occurs abundantly in May and June, 
in gardens, in the State of New York, upon 
the leaves of young cabbages, turnips, cu- 
cumbers, and many other plants. It is be- 
lieved to be injurious to the vegetation upon 
which it is found, through its continuing the 
attack made by the flea-beetles and other 
insects of similar habits, and enlarging the 
wounds or perforations made by them, by 
feeding upon the soft matter formed by the 
evaporation of the exuding juices. It is an 
active insect, and quickly skips from the 
fit CR REE Net, irre, to the ground, For a 
Fitch). F interesting description of the peculiar ap- 
paratus —the forked spring and catch— by means of which its leaps 
are made, see Fitch’s 8th Report (6th—9th Reports, p. 188). 
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Lipura fimetaria (Linn.). 
(Ord. NeuRoPTERA: Fam. Popurip#). 


Podura fimetaria LINN.: Syst. Nat., 12th edit., 1766, p. 1014. 

Lipura fimetaria Pacx.: in Amer, Naturalist, v, 1871, p. 106, f. 38; in 5th Rept: 
Peab. Acad. Sci., 1873, p. 29. 

Lipura fimetaria. MuRRAyY: Econom. Entomol.—Aptera, p. 412, f. 21. 

Lipura fimetaria. LINTNER: in Count. Gent., xliv, 1879, p. 327; id., xlv, 1880, 
p. 103. 


This little species of the Poduride, frequently found in damp locali- 
ties, but scarcely regarded as of economic importance, has in-two in- 
stances been brought to my notice under circumstances that made it of 
more than usual interest —in one instance abounding in a cistern, and 
in the other in a well used for household purposes. 

With the first, the following communication was sent: 


Its Occurrence in a Cistern. 


Please find inclosed some strange insects that I found in my cistern 
about three weeks since [in January]. The cistern is a large one, with a 
small, receiving cistern near it, from which the water is filtered into the 
large one. During the last severe weather the pump froze and broke. 
I then ordered water to be drawn with pole and bucket. The first 
bucketful drawn up appeared to have hundreds of these little white in- 
sects in it, and they continued to come up with every bucketful. These 
I have had in a glass goblet in a warm room for the last three weeks. 
The cistern has been built a little over two years, and has a close-fitting 
iron cover on it. There is no wood in or around it. Where did these 
insects come from ? 


The insects were alive when received, and although they had been 
confined for two days, at least, in a homeeopathic vial, they were found 
quite active upon the surface of the water. Their tenacity of life is 
somewhat remarkable, for it is recorded of this species that it has been 
kept in confinement from September until the following June. 

In reply to the communication, assurance was given of their harmless 
character in the location found, as they could only act as scavengers, 
serving to remove impurities. In answer to the question where they 
came from, it was stated that the species occurred under damp sticks or 
wet pieces of wood. A favorable locality for it would be under the 
roof shingles projecting over a wooden gutter, through which, washed 
off by the rains, they could be readily conveyed into a cistern, and, 
from their fecundity and rapid propagation, soon become greatly multi- 
plied. As they live upon the surface of the water, their presence would 


LIPURA FIMETARIA; ITS APPEARANCE AND HABITS. 209 


not be detected so long as a pump was used unless the water had been 
reduced to the level of the bottom of the pipe. A bucket dipping 
from the surface would at once bring them to notice. 


Occurrence in a Well. 
Another communication contained the following statement: 


I inclose to you by mail in a bottle, four or five small insects which 
are drawn up in the bucket of my well quite frequently. Can you inform 
me what they are, and in what way they can be most easily exterminated? 
The well is dug in a sandy clay, and is made of two and a half foot 
cement pipe, the joints being cemented, and I fully supposed it was 
worm, insect and vermin proof. At times hundreds are drawn up in a 
day. They seem to live only on the surface of the water. 


As to their occurrence in the well, it was suggested in reply, that if 
the well was an open one, the insects would originally have been at- 
tracted by the cool, damp sides of its walls, and thence easily have found 
their way to the water. It was no doubt somewhat disagreeable to see 
living forms in association with water which we drink, but beyond this, 
the presence of the Poduride in the well was not objectionable. As in 
the case of those occurring in cisterns, they would undoubtedly serve 
an excellent purpose in feeding upon and removing many of the impu- 
rities that, without them, would accumulate upon the surface, to the det- 
riment of the healthfulness of the water. In the event, however, of 
their becoming annoyingly abundant, it was thought that they could be 
diminished by dropping a moderate quantity of finely powdered lime 
into the well. 


Its Appearance and Habits. 


We find among our writers no detailed description of this species, nor 
good figure, and we therefore copy a rather crude one from Murray’s 
Economic Entomology, to aid in its identification. Fig. 65 
gives a dorsal view of the insect. Although contained in the 
=T Tribe Collembola, which consists largely of the “ spring-tails,” 
this species is without the jumping apparatus of the one pre- 
viously noticed. Dr. Packard, in his Syxopsis of the Thysa- 

ee ee of Essex Co., Mass., places it in the subfamily of Lipu- 
av ee ring, and characterizes it briefly as being white, naked, 


Ria (Lint 


enlarged to ten with afew scattered hairs, and of the length of 0.06 of an inch. 


ter Murray). Tt is rather blunt at the tip, and is without the hooks at the 
end of the abdomen that occur in an associate species, Lipura ambu- 


Jans (Linn.). 
27 
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Its habits appear to be quite varied, for beside living upon the sur- 
face of water after the manner of Anurida maritima (Linn.), Podura 
aquatica Linn., and others—according to Murray, it is 
found upon damp earth, in Europe, throughout the year, 
often engaged in browsing upon carrots, potatoes, or other 
roots. 

Fig. 66, copied from an article upon some English 
Thysanura in Sczence Gossip for 1873, is of Anurida 
maritima —— a small, dark blue velvety Podura,, inhabit- 
ing the wet sea-weed, the loose shales between tides, 
and the rock-pools of the English, Irish and French 
coasts; also upon the eastern sea-coast of the United 
Fic. 66.—Anuripa States, at Salem, Mass., at Nantucket, and on the New 
Jersey coast, floating on seaweed, or hidden under stones 
between tide marks (Packard). The figure gives a ventral view of the 
insect, and shows the absence of the abdominal spring — a distinguish- 
ing feature which separates the genera of Anurida,Lipura, and Anura 
from the other Poduride. 
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ENTOMOLOGICAL CONTRIBUTIONS. 


The two following papers are republished in this place, for conven- 
ience of reference, and as being a portion of the work of the Entomolo- 
gist during the period for which his report is made. 


LFrom Psyche, Novent.-Decent., 1883, -V, pp. 103-106. ] 


A NEW SEXUAL CHARACTER IN THE PUP4 OF SOME 
LEPIDOPTERA. 


(Read before the American Association for the Advancement of Science at its Montreal 
meeting, August, 1882.) 

The sexual characters of insects have always been an interesting study 
to the entomological student, the more so as they are the less apparent, 
and discoverable, if to be found at all, only as the result of close observa- 
tion and comparison. In the larger proportion of insects, in the perfect 
stage, they are so marked as to leave no doubt of the sex when the male 
and female are compared. Thus in the Hymenoptera, we have the ovi- 
positor in its varied forms, often quite conspicuous. In the Lepidoptera; 
among the Heéerocera, there are usually the more fully developed antennz 
of the male, and the broader, conical and more capacious abdomen of the 
female — features attaining their maximum development in the family of 
Bombyctde. In the Diptera, there are the larger and more approximate 
eyes in the male, and conspicuous structural differences in the antennz 
and suctorial apparatus in some of the families. In the Coleoptera, there 
are often, in the male, stouter legs, broader tarsi, greatly elongated man- 
dibles and other horn-like caputal and thoracic processes. In the He- 
miptera, the vocal organs in the Czcaddez, the ovipositor in several of the 
families, and the great sexual differences in size and in the presence or 
absence of wings are prominent features. In the Orthoptera, there are 
the stridulating wing-nerves, the extended ovipositor, and a genital arma- 
ture greatly varied in its adaptation to greatly differing habits. And in 
the Neuroptera, distinctive male characters are found in clasping organs, 
in differences in color and in size, the long mandibles of Corydalus, the 
abnormal location of the intromittent organ in Zzdelu/zdez, and in the 
elongated and forcipated genitalia of Panorpa. 

In addition to such primary features as above noted, there are numer- 
ous secondary ones, which do not appear to be so dependent upon sex, 
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and many of which seem almost to serve no higher purpose than that of 
ornamentation. Yet it is reasonable to believe that most of these differ- 
ences have their use in the economy of nature, and that they aid in the 
continuance of the species. 

Among such minor antigenetical features may be mentioned, in the 
Lepidoptera, the usually more angulated wings of the male; the simple 
frenulum of the most of the male Heéerocera in contrast with the com- 
pound one in the female; the hairy anterior legs of Grapfia and Vanessa in 
the Nymphalide , the long hairs between the costal and subcostal nerv- 
ures, above the cell of the hind wings of Argynnzs, appearing when dis- 
played in the cabinet, like a long fringe to the inner margin of the front 
wings; the incrassated, black, scale-patch upon the middle of vein 2 (the 
Ist median nervule) of the secondaries of Davazs ; the ovoid discal spot 
on the front wings of many of the 7keciéne: in the Hespertde, the re- 
flexed costal margin in most of the Wesonzades, Eudamus and Pyrgus, and 
the tibial epiphysis* of the anterior legs in all but one of our genera; 
the transverse discoidal stigma on the primaries of most of the species 
of Pamphila ; the beautiful and peculiar microscopic (often concealed) 
scales, or androconia, of many of the butterflies; the usually concealed 
pair of extensile anal appendages found by Fritz Miiller and others in 
certain Glaucopide, Bombyctde, Noctuzde and in a Danazs,t — each of these 
several characters indicating the male sex. Features equally interesting, 
and alike serving no purpose so far as known, might be mentioned in each 
of the orders of insects. 

In the earlier stages of insects (egg and larval), sexual features, as would 
naturally be expected, are less numerous and less conspicuous. They 
rarely occur in the first stage —that of the egg, or more properly, they 
have not, in many instances, been recognized by us.{ 

It was for a long time believed that in the larva of one of our Sphzng- 
zd@ not unfrequently met with — Thyreus Abbote7-— the sex was so clearly 
indicated by difference in color and pattern that it could be told at a 
glance. Of the two greatly differing forms, the one marked with a series 
of large yellow-green patches on the dorsum extending half-way down 
the sides, and with another row of smaller subtriangular similarly colored 
spots resting on the prolegs, was described by Clemens as the male ; the 
female being reddish brown throughout, with a dark brown subdorsal 
stripe and numerous short broken stria.§ This sexual determination of 








* Guenée: Hist. Nat. Ins., 1852 —Lepid., v.— Noct., i, p. xxxv.—Speyer: in Canad. 
Entomol., 1878, v. 10, p. 124. Edwards’ Catal. Lep. Amer., 1877, p. 64. 

+ Fritz Miller: Nature, 11 June, 1874, v. 10, p. 102 (Psyche, Mar.-Apr. [9 July], 1877, v. 
2, p. 24). Morrison: Psyche [9], Oct. 1874, v. 1, pp. 21-22. Siewers: Canadian Entomolo- 
gist, Mch. 1879, v. 11, pp. 47-48, fig. 12. Stretch: Papilio, Feb., 1883, v. 3, pp. 41-42, fig. 

{ In Phylloxera, the eggs which are to produce males and females may be known by their 
difference in size. See Riley’s Annual Reports of the State Entomologist of Missouri: 6th, 
p. 41; 7th, pp. 92-98; 8th, p. 158. 

§ Two colored figures of the larve in my possession, made by Dr. Clemens, show the 
sexes the reverse of this — the green-spotted one marked as 2, being much the larger of 
the two. 
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Clemens was accepted by me in my paper upon the larve and pupz of 
this species in the 26th Report of the New York State Museum of Natural 
History, pp. 114-116, and has also been followed by other writers. That the 
two forms are indicative of sex, has since been denied,* and it is to be 
presumed that the denials are based upon results obtained in rearing them 
to their perfect form. The green-spotted larva may, therefore, be ac- 
cepted as a dimorphic form, comparatively rare in my own collections 
and in the examples that have come under my observation. 

The young collector of insects learns very early the simple method of 
determining the sexes of his Luna, Polyphemus, Promethea, and Cecro- 
pia pupz, and of many other bombycid pupz, by observation of the com- 
parative breadth of their antennal cases. 

A means by which the sex in the pup of the Sphzngzd@ may be infalli- 
bly named, was pointed out by me in the Proceedings of the Entomological 
Society of Philadelphia, 1864, v. 3, p. 654. I have since found the same 
characters applicable to the Woctuzde and to other Heterocera. 

Prof. C. V. Riley, in the 7ramsactions of the Academy of Science of St. 
Louzs, 1873, vol. 3, pp. 128-129, and in the 6¢h Annual Report of the State 
Entomologist of Mzssourz, for 1873, 1874, pp. 131-132, has described and 
figured sexual differences in the pupxe of Pronuda yuccasella, consisting 
mainly, in the greater length of the “ dorsal projections” on the several 
segments of the male, in the length of the last two segments as compared 
with those of the female (its shorter 11th and longer 12th), and in its less 
rounded apex. He says: “Sexual distinctions are very rarely observable 
in chrysalids; but after I had learned to distinguish between them, I 
could readily separate the sexes in this case, and my judgment was con- 
firmed upon the issuing of the moths.” 

A few years ago I discovered an interesting feature in the armature of 
the species of Cossus, by which the sex may at once be determined. I 
have hitherto withheld its publication, until I had studied others of our 
spined pupz and could illustrate this feature by proper figures; but the 
opportunity for this has not been found, and I accordingly defer no longer 
calling attention to it, that the observations of others in possession of 
more abundant material may supplement the few that have been made by 
me, 

It is known to lepidopterists that most of the pupz of the species of 
moths which in their larval stage live in the interior of stems of plants 
and trunks of trees (endophytes), are armed upon their abdominal seg- 
ments with transverse rows of teeth or spines, by the aid of which, when 
they are inreadiness for their final transformation, they gradually work 
their way through the outer packing of their gallery and the bark, pro- 
ject their anterior segments to at least one-third the entire pupal length 
through the opening, and hold themselves securely during the eclosion 
of the moth. 


* Whitney: Canadian Entomologist, April, 1876, v. 8, pp. 75-76. Grote: éd., May, 1876, 
p. 100, 
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This useful armature in the Cosszv@, and in such of the 4gerzzde as I 
have had the opportunity of examining, consists of two rows of spines 
upon most of the abdominal segments, dividing them, when seen in ex- 
tension, in three nearly equal parts. In Cossus robénde, the species of the 
Cosstne with which we are probably the most familiar, these rows occur 
on the fifth (the first stigmatal segment posterior to the wing-cases) and 
the following segments. 

In Cossus guerctperda alone of the species known to me, they commence 
in a single row of minute dentations on the fourth segment. The princi- 
pal features of this armature are the following: It is always the stronger 
in the male sex — conspicuously so in C. rodznz@, but less so in C. Centeren- 
szs: the teeth increase in size from the fifth to the tenth segment : the ante- 
rior row is always the stronger in each sex; upon the fifth and sixth seg- 
ments, it does not, in its lateral extension, reach below the stigma,* while 
upon the following segments it passes in front of the stigma and quite a 
distance beneath it ; the posterior row is discontinued before reaching the 
line of the stigmata; the teeth show irregularity in form and size, particu- 
larly those of the posterior row. 

The sexual distinction above referred to, presented in this armature, is 
this: in the male pupz two rows of teeth occur on segments five to ten 
inclusive ; in the female, two rows on five to nine inclusive. In other 
words, the male pupa shows TWO rows of teeth on segment ten, where the 
female shows but ONE [as il- 
lustrated in Fig. 67, of a 
pupa-case of C. Centerensts, 
. from which the moth had 
emerged]. In each sex, the 
eleventh and twelfth have 





Fic. 67.—Pupa-case of Cossus CENTERENSIS, male’ (the moth DULY a single row. Disre- 
emerged), with tenth segment of a female pupa-case—enlarged. : : 
oe is MASTS BEDE CES eee ee ret ente eas: SUL pha enn cen merwe 


should in ordinary usage, the subdivision of what is usually known as the 
terminal segmeni, into demi-segments, or a segment anda subsegment, 
and that still further refinement which would make of the extreme por- 
tion an additional segment with full numerical designation, then it will 
serve to prevent misapprehension of the particular section showing the 
sexual feature, if we indicate it as the axtepenultimate segment. It would 
be the eleventh, if we commence enumeration, as some of our entomolo- 
gists do, with the head, but the tenth, if, as seems to me more proper, we 
begin with the first thoracic ring. 

Besides the Coss¢n@, this same sexual feature occurs in the 4gerzzde. I 
am not able to say if it extends throughout the entire family. At the 
time of this present writing, I have at my command only the pupe of 
geria exttiosa and A. tépuliformiés, and it exists ineach. It probably oc- 
curs in the pupz of Zewzera (one North American species described), in 
which the two rows of teeth are found on several of the segments, and per- 











*In C. Centerensis it reaches below the stigma on the sixth segment. 
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haps also in Hepzalus, the pupz of which (unknown to me) are character- 
ized as very similar to those of Cosszs. 

Another interesting fact connected with the armature of Cossus is that 
the form, size and position of the teeth vary to so great an extent in the 
different species, and show such distinctive characters, as to afford excel- 
lent specific features.* I would not hesitate to pronounce upon specific 
identity, upon an examination and comparison of the pupal armature 
alone. 





[From Psyche, May-June, 1883, iv, Pp. 48-51.] 


ON AN EGG-PARASITE OF THE CURRANT. SAW-FLY (NEMA- 
TUS, VENTRICOSUS). 


(Read before the American Association for the Advancement of Science, at its Montreal meeting, 
agth August, 1882.) 


Dr. Asa Fitch, in his. 12¢2 Annual Report on the Insects of New York 
for the year 1867 (Trans. N. Y. State Agric. Soc. for 1867, 1868, v. 27), pp. 
931-932, made the following reference to this insect : 


As none of the foreign accounts which we have seen allude to any 
parasitic enemy of this currant saw-fly, it seemed quite improbable that it 
would in this country meet with any such enemy, to lighten from us the 
task of combatting it and diminishing its devastations. But our valued 
friend, J. A. Lintner, of Schoharie, greets us with the glad tidings that he 
has discovered we have such a foe to this formidable scourge. An egg 
parasite of this saw-fly inhabits our State, an exceedingly minute hymen- 
opterous insect, which inserts its eggs into those of the saw-fly, that its 
young may subsist upon and consume the contents of those eggs. This 
diminutive little fly has probably existed hitherto upon the eggs of some 
one of our American saw-flies similar in size to those of the currant saw- 
fly ; andit has now discovered that the eggs of this newly-arrived foreigner 
are equally well adapted to its wants. Andso multiplied has this little 
friend of the gardener become, that in Utica, Mr. Lintner finds that among 
fifty eggs of a saw-fly upon a currant leaf, there will not be more than 
four or five that will hatch currant worms, all the rest being occupied by 
the little maggot, the young of this parasite. At Schoharie, also, where 
the saw-fly has arrived more recently than at Utica, he finds this parasite 
is now beginning to appear. Everywhere this little creature is no doubt 
following upon the tracks of the saw-fly, and within a very few years 
after the one arrives in any place the other will be there also, and will 
speedily become so multiplied as to quell and extinguish it. This isa 
most important discovery, and renders it quite probable that in this coun- 
try this currant worm can never be but a temporary evil. Whenever cir- 





* For comparison with other species of the Cossinw it may be stated that an example of 
C. Centerensis, 4, has thirty-eight teeth in the anterior row of the tenth segment, and 
twenty teeth in the posterior row —the latter, in their entire range, occupying a transverse 
space equal to that of nine teeth of the anterior row. The teeth are black, shining, irregu- 
lar in size, and are slightly bent upward over their base; their length and the distance 
between their tips exceeds their basal width. 
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cumstances favor it and enable it to multiply and become numerous in 
any section of our country, this little enemy, its mortal foe, will speedily 
be there to subdue and stamp it down. Thus nicely are the works of na- 
ture balanced, and no creature is permitted to usurp a place in her domain 
which does not belong to it. 


The specimens of the parasite obtained by me at the time referred to 
in the above notice, were submitted to a friend who had made study of 
the group to which they belong, who believed them to be an undescribed 
species, and was only able to give them a doubtful generic reference. 
They were subsequently destroyed, and from that time until the present 
year (an interval of fourteen years), although I have continued to search 
for them I have been unable to obtain the species. 

Its rediscovery by me the present year, and the determination ef the 
species, lend additional interest to the notes upon it that I made at its first 
observation, at Utica, N. Y.,in June, 1866, and I therefore transcribe them 
from my note-book : 


I had collected a number of currant leaves upon which the currant saw- 
fly had deposited eggs, and was counting the eggs upon each to obtain 
the average number per leaf, when I noticed an occasional brown egg 
among them, appearing somewhat abnormal in shape. On placing them 
under a lens a resemblance to a pupal form was detected. I at once sus- 
pected the presence of the parasite for which we had been hoping. Al- 
though there seemed to be but the merest chance of discovering at large 
an insect so minute as this must necessarily be, I instituted a careful 
search of the currant bushes in the garden, and ina short time had the 
great gratification of seeing a minute speck moving among the eggs, 
which under my lens revealed a form which left scarce room for doubt of 
its parasitic character. During the day I detected several more of the 
kind upon the leaves containing egg-deposits, affording strong. evidence 
of their relationship. A few days thereafter (perhaps a week), in a small 
phial in which I had placed some eggs that I suspected to have been par- 
asitized, I had the delight of seeing several of the familiar forms of my 
currant-leaf acquaintances, and the ruptured pupa cases from which they 
had evidently escaped. 


The following year (1867) there was a marked diminution in the number 
of currant-worms observed, and a corresponding increase in parasitized 
eggs. Many of the leaves had not been visited by the parasite, but of 
those that gave evidence of such visit, the work of destruction was almost 
complete, for of several leaves bearing each from thirty to forty eggs, all 
but five or six were transformed into parasitic pup. 


In June, 1868, I was able to make, at Schoharie, N. Y., the following 
observations upon the oviposition of the parasite within the eggs of the 
currant saw-fly : 


In a small phial in which had been placed some parasitized eggs of the 
saw-fly, a male and female parasite had emerged. That I might observe 
their actions I introduced a piece of currant-leaf having upon it some 
eggs which I had just seen deposited. No evidence was given that the 
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female was aware of the presence of the eggs, but after several minutes 
traveling around the glass, she moved upon the leaf, and in passing over 
and beneath it, seemed to meet with them accidentally. She paused, and 
then began a careful inspection, walking over them several times, and 
constantly palpating them with her antenne. Then satisfied with her 
examination, she attached herself to one of the eggs, appressed the tip of 
her abdomen to it, and remained in this position motionless for the space 
of two and a half minutes, during which time an egg, doubtless, was in- 
serted, although the pocket lens with which the observation was made 
did not disclose the fact. The motion of her antenne then recommenced 
and I expected to see the operation just witnessed repeated upon another 
egg; but, to my surprise, she merely changed position —again applied 
the tip of her abdomen to a different part of the same egg, and remained 
at rest forabout the same space of time as before. Three times I wit- 
nessed this performance, and it is, therefore, probable that three parasitic 
eggs were placed within the one of the currant-fly. Unfortunately an in- 
terruption prevented me from noticing if the remaining currant-fly eggs 
were similarly parasitized, and the number of eggs introduced in each ; 
and much to my regret, the eggs were accidentally destroyed before my 
observations could be made upon their transmutation into parasitic pup. 
The pupa cases are dark brown, disclosing some of the outlines of the 
contained pupz, somewhat flattened, broader than the original egg, but 
of about its length. The insect is apparently one of the Chalczdrde, hav- 
ing a broad head, long and elbowed antennz, ovoid anterior wings, nearly 
veinless, beautifully iridescent, delicately fringed and haired; the pos- 
terior wings are almost linear; the abdomen is short, not reaching the 
tips of the wings. 

This year (1868) is probably the first appearance of the parasite at Scho- 
harie, as I could only discover about a dozen individuals. Its progress 
seems to be from west to east, corresponding with that of the currant- 
worm. 


The rediscovery of the parasite the present year (1882) was made in my 
garden at Albany, upona solitary currant bush growing there. The para- 
sitized eggs were inclosed ina bottle, and ina few days the insects emerged. 
That I might multiply and aid in the distribution of an insect which had 
already shown its capability for usefulness, I visited another garden in the 
city to obtain eggs of the currant-fly for parasitization by my confined 
individuals. To my surprise, the parasite was here found in strong force, 
for in the examination of a long row of currant bushes containing many 
eggs, I could not find a single egg-bearing leaf which had not been visited 
and the destruction of the eggs insured. A large number of leaves were 
collected, each bearing perhaps from forty to fifty parasitized eggs. Re- 
serving a few of these for study and for propagation, the remainder were 
made up in small parcels of about a half-dozen each, and mailed to ento- 
mological friends in various parts of the United States and Canada,* with 





[(* Canadian Entomologist, xiv, August, 1882, p. 147. ] 
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the request that they be pinned upon currant bushes among the leaves 
where the currant-fly eggs were to be found. The introduction of para- 
sites in this manner into localities where they had not previously occurred, 
has been shown to be practicable ;* and in consideration of the great im- 
portance of parasitic aid in the destruction of our insect pests, I sincerely 
hope that my efforts to distribute this very efficient parasite may prove, 
from observations to be made hereafter, to have been successful. 
Examples of the insect were sent by me to Mr. L. O. Howard, of the 
Department of Agriculture at Washington—a gentleman who has made 
special study of the family to which it pertains, viz., the Chalczdide. He 
informs me that there is no doubt of its being the species described and 
named by Prof. C. V. Riley, in 1879 (Can. Entom., Sept. 1879, v. 11, pp. 161- 
162) as Tréchogramma pretiosa, examples of which had been reared, at 
Washington, from eggs of the cotton-worm moth, Aletza argzllacea 
Hiibn., collected in Alabama. The description is reproduced, with addi- 
tional information, in Prof. J. H. Comstock’s Report upon Cotton Insects 
(Washington, 1879), p. 193. It has since been extensively reared from 
eggs of the same moth collected in Florida, by Mr. H. G. Hubbard. It 
has also been bred at the U. S. Department of Agriculture from eggs of 
an unknown Noctuid moth occurring on orange trees, and from Aleyrodes. 
Prof. Riley, from some structural features, thought that it might be nec- 
essary to establish a new genus for this species and one or two closely al- 
lied ones, but Mr. Howard finds it to be a true 7yrzchogramma, as at first 
referred. 
Another species of the genus 7. mznuta Riley,t [shown in Fig. 68, and 
PN Ny S& ? £# hardly to be distinguished in appearance 
e¢ from 7. prefzosa], has been reared from 
the eggs of one of our common but- 
terflies, of extensive distribution, Lzen- 
ztis disippus. - Parasitized examples of 
these eggs have given from four to 
six specimens of the minute creature, 
which, notwithstanding its specific name 
fie io ite naturel positing: Be a tront Wing? ca Ol menuta, exceeds in ‘size -the’ “micro- 
Mind wine de One ofthe Ieee: Des aaceULcAh’ Fe scopic  « predzosa, whe latvet Deing apemE 
0.25 mm. in length. 








mt 
Fic 68.—TRICHOGRAMMA MINUTA Riley: a, the 


In connection with the above notice of the egg-parasite of the currant- 
fly, it may be of interest to offer the following note of the oviposition of 
the currant-fly as observed by me, as its method has not to my knowl- 
edge been previously published. 

June 7, 1868. Nematus ventricosus was seen to deposit thirty eggs upon 
a single currant-leaf within one hour. In the act of ovipositing, it curved 
the tip of its abdomen downward and forward, directing its ovipositor 
toward its head, in which position the end of the egg is seen to protrude 





*Le Baron: Third Annual Report on the Insects of Illinois, 1873, pp. 200-202. 
+ Third Annual Report on the Insects of Missouri, 1871, p. 158, fig. 72. 
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and attach itself to the leaf-nervure, when the ovipositor is withdrawn, 
and the egg left in position. Moving backward a very little, another egg 
is similarly deposited, and in like manner the operation is continued, until 
the leaf has its assigned quota, or the supply of eggs is exhausted. The 
eggs produced their larva on June 14th. 


. 


Riles 
f 





(B.) 


MISCELLANEOUS PUBLICATIONS OF THE ENTOMOLOGIST. 


The following list comprises publications during the years 1882 and 
1883, mainly in agricultural journals, most of which were in reply to in- 
quiries made in relation to insects of economic importance: 


Insects on Sweet Potato Vines. (Country Gentleman, for Feb. 23 
1882, xlvil, p. 149, c. 2-3 — 12 cm.) 


> 


The larve infesting sweet potato vines in St. Louis, Mo., are proba- 
bly those of Coptocycla aurichalchea. Remarks upon the species and 
means of destruction, viz., application of Paris green and London pur- 
ple. 


Entomological The Anatomy of the Mouth Parts and the Sucking 
Apparatus of some Diptera. (Country Gentleman, for February 23, 
1882, xlvii, p. 151, c. 2-3 — 13 cm.) 

The paper was prepared by Mr. George Dimmock, of Cambridge, 
Mass., as a dissertation for obtaining the philosophical doctorate at 
Leipsig University. Init the mouth-parts of Culex, Bombylius, Erzstalis, 
and J/usca are ably treated, of, and fully illustrated infour excellent 
plates. A résumé of previous publications on the subject is given. 


Millions of Grasshoppers in Midwinter. (Albany Evening Journal, for 
February 25, 1882.) 

Grasshoppers observed upon the surface of snow in Westchester 
county, New York, prove to be 7ragocephala viridifasciata, “the green- 
striped locust ” of Dr. Harris. This species has on different occasions 
appeared during warm days in winter, but has never been recorded as 
véry injurious. Their early appearance at this time will cause the 
death of large numbers, and lessen the brood of the summer months. 


A Winter Grasshopper — Tragocephala viridifasciata. (Country Gen- 
tleman, for March 9, 1882, xlvii, p. 189, c. 2 — 16 cm.) 

Identification of the species, occurring in Genesee county, N. Y., in 
February — its history —is not often injurious — will probably be killed 
by frosts before its food appears. 

The Hickory-Borer — Cyllene pictus (Drury). (Country Gentleman, 
for March 9, 1882, xlvii, p. 189, c. 2-3 — 8 cm.) 

The species was for a long time confounded with the locust-borer, C. 
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robinte, but is separable by its longer and stouter antennz and body 
behind tapering to a blunt point. The specimens received are in 
the pupal stage, showing in transparency, the yellow markings of the 
wing-covers. The larva is not as injurious to hickories as the locust- 
borer to locusts. 


Apple-Leaf Bucculatrix. (Country Gentleman, for March 16, 1882, 
xvii, p. 207, c. 1— 5 cm.) 
Small white-ribbed cocoons upon apple-tree bark, sent from Bergen 
county, N.J., are identified as those of Bucculatrix pomtfoliella Clem- 
ens. The cocoons show a parasitic attack. 


Insects that Injure Trees. (Country Gentleman, for April 20, 1882, 
xlvii, p. 313, c. 1-2 — 46 cm,) 

Notice of Dr. Packard’s ‘‘Insects Injurious to Forest and Shade 
Trees,” being Bulletin No. 7 of the U. S. Entomological Commission. 
The volume presents a summary of what is known of insect injuries 
to our more useful trees. The notice remarks upon the importance of 
the preservation of our forests and attention given in Europe to the 
subject, and refers to the number of species of insects attacking trees 
in Europe and in the United States; it complains of the inferior char- 
acter of some of the illustrations ; mentions a revised edition contem- 
plated. 


The White Grub — Lachnosterna fusca (/o//.). (Country Gentleman, 
for April 27, 1882, xlvii, p. 333, ¢. 2-3 — 34 cm.) 

Belief expressed that the grubs destroying the roots of grass, will not 
injure potatoes on the same ground the following year. Methods 
given for their destruction, as shaking the beetles from the trees on 
which they congregate, rooting out the grubs by hogs, plowing up and 
exposing to birds, application of salt and other materials to render the 
food unpalatable to the grubs. 


Mites in Timothy Fields. (Country Gentleman, for May 18, 1882, 
xlvli, p. 395, Cc. 1-2 — 19 cm.) 

The little attention paid to the study of the Acarina in this country: 
reference to a few common species. This species pronounced by Dr. 
Hagen, of Cambridge, to be 7rombédium bicolor Hermann, or very 
near to it. It is black with red legs — was observed April 28th at Con- 
cordville, Pa., on no other grass but timothy. 


The Spring Canker-Worm — Anisopteryx vernata. (Country Gentle- 
man, for-May 18, 1882, xlvii, p. 393, €. 1-3 — 67 cm.) 

Its distribution is from Maine to Texas, but it is usually quite local ; 
efficiency of birds in destroying it; ascent of the tree trunks by the 
wingless moths should be prevented, may be done by bands of tarred 
cloth; Dr. Le Baron’s band of rope with tin nailed upon it, and how it 
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operates; another trap (illustrated) is a band of tin suspended from a 
cloth bound to the trunk; when caterpillars are on the tree, beat them 
down on straw and burn them, or spray the leaves with Paris green 
‘water by aforce-pump. Protection from the flat-headed apple-tree 
borer. 


Leaf-mining Anthomyiide. (Canadian Entomologist, for May, 1882, 
xiv, pp. 96-7.) (Thirteenth Ann. Rept. of the Entomological Society 
of Ontario, for the year 1882. 1883, p. 29.) 

Discovery of the first American species of leaf-mining Axthomyzide, 
mining beet-leaves at Middleburgh, N. Y., viz., Chortophzla floccosa 
Macq., and two new species, to be described in the forthcoming Report 
of the N. Y. State Entomologist. 


The Grain Aphis — Siphonophora avenz (/aér.). (Country Gentleman, 
for June 22, 1882, xlvii, p. 493, c. 2-3 — 22 cm.) 


Infesting wheat in Virginia; Dr. Fitch’s notice of it in his 6th Report; 
its attack on the heads continued until the kernels harden; many of 
the examples are parasitized ; Aphzs granarza a synonym; attacks also 
oats, rye and barley. 


The Apple-Tree Case-Bearer. (Country Gentleman, for July 6, 1882, 
xlvii, p. 533, c. 1-2 — 28 cm.) 
The caterpillar, bearing its peculiar case, is sent from South Byron, 
N. Y.; natural history of the species, known as Coleophora malivorella 
Riley, given, with references to full notices of it; spraying with Paris 
green and London purple in early spring a good remedy for it. Direc- 
tions for mailing injurious insects — should not be sent in paper boxes, 
permitting escape and propagation in new localities. 
The Spring Canker-Worm— Anisopteryx vernata Peck. (Country 
Gentleman, for July 6, 1882, xlvu, p. 533, c. 2-3 — 26 cm.) 
Abundance of the caterpillars in New Canaan, Ct., confined to two 
orchards. For means of destruction reference is made to notice in the 
C. G.,of May 18. The pupz, buried three or four inches deep beneath 


the tree, may be killed by breaking up the ground, or by turning swine 
in the orchards to root them up. 


The Rose-Bug. (Country Gentleman, for July 6, 1882, xlvii, p. 534, c. 
3—10 cm.) 

Leaves stripped from cherry trees in Scarsdale, N. Y., by Macrodac- 
tylus subspinosus. The inquirer of name and habits is referred to C, 
G., of June 26. Sprinkling foliage with tansy water has been said to 
prevent its depredations. Paris green sprinkling wouid destroy it; 
shaking it from trees on sheets recommended. 

The Seventeen-year Locust. ‘The Ontario County Times, xxviii, for 
July 12, 1882, p. 3, c. 5 —58 cm.) 


Gives the seventeen-year and thirteen-year periodicity of Cicadas 
29 
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and the years of their appearance during the present half-century; 
broods in the State of New York; injuries of the present brood upon 
the shore of Canandaigua lake, and preventives of future injuries. 


A New Household Pest — Attagenus megatoma. (Country Gentleman, 
for July 20, 1882, xlvil, p. 567, c. 2-3 — 38 cm.) 

Description of the beetle and of the larva; the larvz occur beneath 
carpets upon which they feed; abundance of the beetle in Washington 
Park, Albany, on spiraas with A. scrophularie ; are often found on 
windows within our houses; probably breeds also in hair-cloth furni- 
ture; does it injure cotton fabrics ? benzine and kerosene for killing it ; 
tympans and roofing-paper as preventives. 


The Hessian Fly in Ohio. (Country Gentleman, for July 20, 1882, 
Klviiip. 567, .¢. 3—— 14 cm.) 

The wheat attacked by the second brood of the insect, of which the 
eggs were laidin May. The flies would emerge in July or August to 
attack the winter wheat ; may possibly be a third brood. Protection 
of its parasites recommended; burning stubble would destroy the para- 
sites. Wheat broken down bythe attack should be cut low and reaped. 


A Bark Beetle. (Country Gentleman, for August 3, 1882, xlvil, p. 605, 
c. 2-3 — 18 cm.) 

Beetles found in Perrowville, Va., underneath the bark of apple-trees 
which show decay, and thought to be the cause, are Hymenorus ob- 
scurus (Say). They could not have caused the injury, but were probably 
drawn thither to feed upon the decaying material. None of the Czsted- 
zde are known to be obnoxious. 


The Stalk-Borer. (Country Gentleman, for August 3, 1882, xlvii, p. 
605, c. 3 — 15 cm.) 

A caterpillar, injurious to the potato crop near Syracuse, N. Y., is 
Gortyna nztela Guen.; often destructive to corn; cannot be reached by 
external applications; may be removed by cutting into the stem of the 
potato; burning the vines for killing the pupz remaining in them 
recommended. 


Wire-Worms infesting Potato Vines. (Country Gentleman, for August 
10, 1882, p. 625, c. 2 — 18 cm.) 

Reported from Scarsdale, N. Y., as first boring into the vines near 
the ground, and later into the tubers; belong to the Z/aterzd@ but the 
species unknown; habits of the beetles; crops attacked by the larve ; 
no effectual remedy for them known; reference to Dr. Fitch’s paper on 
wire-worms in his 11th Annual Report. 


The Horn-Tail Borer — Tremex Columba (Zizm.). (Country Gentle- 
man, for August 10, 1882, xlvii, p. 625, c. 2-3 — 26 cm.) 
A maple tree at Poughkeepsie, N. Y., shows fifty or more holes in 


. 
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the trunk bored by this insect ; how the egg is inserted; operations of 
the larva; the oak, elm and the sycamore also attacked; Glycodbzus spe- 
czosus More injurious to maples ; Rhyssa lunator and R. atrata associated 
with the 7remex as parasitic upon it. 


The Spotted Horn-Bug. (Country Gentleman, for August 17, 1882, 
xlvii, p. 645, c. 2— 24 cm.) 

A beetle with a very offensive odor, injuring the foliage of ash trees 
in Perrowville, Va., is the Dynastes Tztyus. The odor of the specimens 
sent is so intolerable that they cannot be kept within doors. The 
beetle is described ; the larva feeds upon decaying trees. The insect is 
rare in Pennsylvania, and is not known to occur in New York. The 
depredations of the beetle upon the foliage of the various trees which 
it attacks, may be arrested by showering with Paris green or London 
purple. 


Mites infesting a Poultry House. (Country Gentleman, for August 17, 
1882, xlvil, p. 645, c. 2-3 — 13 cm.) 

The species is not recognized—may be the same that infests the 
nests of sitting-hens. They may be killed with kerosene in water ap- 
plied with a syringe or force-pump to every part of the hen-house. If 
occurring ina close building, fumigation with sulphur would be efficient. 

A New Worm in Apples. (Country Gentleman, for September 21, 
£582, xlvil, Pp? 745; C. 2-3 — 25 cm.) 

A white worm in early apples reducing the interior to pulp while the 
outside is fair, in Ascutneyville,Vt.; is not determinable from the brief 
statement sent; may perhaps be the Sczarz maiz, operations of this 
species as given by Dr. Fitch; its larva and imago described. [Is 
probably 7ryfeta pomonella. | 

The Black Blister Beetle — Epicauta Pennsylvanica (DeGeer). (Country 
Gentleman, for September 21, 1882, xlvii p. 745, c. 3 —15 cm. 

The beetle injures carrots and cabbages in Baltimore, Md., which 
have not previously been recorded as among its food-plants ; habits of 
the beetle; for destroying them beat them into a vessel with kerosene 
and water or dust with pyrethrum, as was successfully done at Ithaca, 
N. Y., to large numbers defoliating a passion-vine. 

The Hag-Moth Caterpillar. (Country Gentleman, for September 21, 
1882, xlvii, p. 745, c. 3-4— 20 cm.) 

The larve of Phobetron pithectum (Sm.-Abb.), feeding on a crab-apple 
tree, described ; its cocoon and its appendages; the larva found also on 
cherry-trees ; its power of stinging; unreasonable fear of most cater- 
pillars. 

A New Apple Insect — Amphidasys cognataria Gwen. (Country Gen- 
tleman, for October 5, 1882, xlvii, p. 785, c. 2-3 — 34 cm.) 

Injuring apple-trees in Chelsea, Wis.; description of larva; now first 
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noticed on apple; other food-plants ; characteristics of the Geometridae; 
will probably not prove very injurious ; may be removed from trees by 
jarring. 


Destructive Elm-leaf Beetle — Galerucella xanthomelena Schrank. 
(Country Gentleman, for October 12, 1882, xlvil, p. 805, c. 1-2 — 38 
cm.) 


Identified from leaf injuries in Bound Brook, N. J. Depredations in 
N. Y., N. J. and southward; its appearance. Spraying with Paris green 
and water, jarring and boxing about the base of trees recommended for 
its destruction. ; 


A New Principle in Protection from Insect Attack. [Read before the 
Western N. Y. Horticultural Society, at its Annual Meeting, January 
25, 1882.] (Proceed. Western N. Y. Horticultural Society, for 1882, 
pp. 52-66. Separate, with one-half title p. cover, pp. 15 | March, 1882. ]) 

Preventives preferable to remedies; strongly odorous substances, 
available for the prevention of egg-deposit; insects guided in oviposi- 
tion by the sense of smell rather than by sight; acuteness of this 
sense in man and animals; the probable location of smelling organs in 
insects; instances of attraction, sexual and otherwise, by odors; scent- 
organs and their importance ; counterodorants and how they may pre- 
vent egg-deposit ; the results of protection by this method; the aim of 
practical entomology. 


A Rose Leaf Insect. (Country Gentleman, for March 1, 1883, xlviil, p. 
169, Cc. 2— 17 cm.) 
A caterpillar feeding on rose leaves in a green-house in Westchester 
Co., N. Y., identified as Penthzna ntmbatana (Clem.). The caterpillar 
briefly described, its habits mentioned, and method proposed for its 
destruction. 


Of Interest to Flower Growers— A New Enemy Found. (Troy Daily 
Times, for April 2, 1883.) 
Discovery of a species of caterpillar, feeding in the green-house of 
Dr. R. H. Sabin, Troy, N. Y., upon heliotrope, geranium, wandering 
jew (Tradescantia), etc.; features of the caterpillar and cocoon; is 
probably Plusza dyaus Grote, although seemingly differing somewhat 
from that species. 


The Bean Weevil. (Country Gentleman, for April 19, 1883, xlvili, p. 
317, C. 3 — 16 cm.) 

Identification of Bruchus fabe Riley, from Delhi, N. Y. For history 
of the species, reference is made to C. G.of December 8, 1881. The 
apartments where they are found at this season should be searched for 
the living individuals, which should be killed; and all beans should be 
kept during the winter in tight vessels or bags to prevent the escape 
and distribution of the beetle. 
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Thousand-Legged Worms in a_ Nursery — Julus  cceruleocinctus 
Wood. (Country Gentleman, for May 24, 1883, xlvill, p. 421, c. 2 — 
26 cm.) 

Identification of the species sent from Geneva, N. Y., May roth. 
How they differ from “ wire-worms” with which they are often con- 
founded. uléd@ live usually on decaying vegetables, but this species 
feeds also on living vegetables, often on potatoes. It will probably not 
injure apple-tree roots, being more of a surface feeder, coming abroad 
at night, when it may be trapped by means mentioned. Gas-lime 
recommended for its destruction. The eggs, the young and habits are 
TeferLed. to. 


Curious Ichneumon Cocoons. (Country Gentleman, for June r4, 1883, 
xlvili, p. 481, c. 2-3 — 35 cm.) 

Cocoons of Afanteles congregatus (Say) occur upon an apple-tree, in 
Brooklyn, N. Y. The peculiar cluster is described; the habits of the 
Microgasters given; and the importance of protecting, rather than de- 
stroying similar parasitic cocoons. 


On an Egg-parasite of the Currant Saw-fly, Mematus ventricosus. 
(Psyche, for May and June, 1883, iv, pp. 48-51.) 

First discovered by the writer in the year 1866, at Utica, N. Y. Its 
oviposition described. Rediscovered in 1882, at Albany, N.Y. Proves 
to be Trzchogramma pretiosa, described by Riley in 1879, from eggs of 
the cotton-worm moth. Parasitized eggs of the Nematus have been 
distributed to other States and Canada for colonization. Notice of 
the oviposition of Mematus ventricosus as observed. 


Rearing Lepidoptera. (Psyche, for May and June, 1883, iv, p. 53 — 13 
cm.) 

Notices the lepidopterological studies and especially the larval collec- 
tions, and rearing from the egg, of Mr. S. L. Elliot, of New York city. 
His success in rearing lepidoptera has not been surpassed by any one 
in the United States. 


Codling Moth of the Apple. (Country Gentleman, for June 28, 1883, 
xlviii, p. 521, c. 2— 11 cm.) 

Numerous codling-moths (Carpocapfsa pomonella) received from the 
Rochester, N. Y. nurseries of Mr. Barry, with report of injuries, indicat- 
ing anincrease of this apple-pest in the western part of the State. The 
threatened increase should be earnestly combatted by the most ap- 
proved methods. Paper bands around the trees and showering with 
Paris green in water early in the season, recommended. 


An Interesting Bug. (Country Gentleman, for June 28, 1883, xlviii, p. 


521, Cc. 2-3 — 33 cm.) 
Insects sent from Burlington, N. J., for identification and habits 
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are larve (1st stage) of the Reduvzina, which cannot be positively iden- 
tified, but may be the ‘‘ wheel-bug,” Przonotus cr¢status (Linn.). The 
eggs received with them are described and also the larvz. The species 
deserves protection from its habit of preying on other destructive in- 
sects. Their habits are briefly given, together with an account of a 
two hours’ contest observed between one of the larve and a pupa of 
Penthina nimbatana. The result of a wound inflicted by one of these 
insects is stated. 


Book Notice. (Psyche, for May and June, 1883, iv, p. 53 — 11 cm.) 


Notices the volume on the Insects of our Fruit-Trees, by Mr. Wil- 
liam Saunders, as soon to be published. 


The Maple-Tree Scale-Insect —Lecanium innumerabilis Lathvon. 
(Country Gentleman, for July 5, 1883, xlviu, p. 541, c- 3-4—— 66 cm.) 
The scales received from Parkersburg, W. Va., June 18th, with in- 
quiries. They belong to the Cocczde; history of this species given; 
the different trees attacked by it; reference to papers treating of it. 
Among the remedies for the insect, are mentioned, scraping and scrub- 
bing the bark, cutting down and burning badly infested trees, spraying 
with a whale-oil soap solution or witha kerosene emulsion. Directions 
for preparing the latter are given. The literature of the species is pre- 
sented. 


The Black Long-Sting — Rhyssa atrata (Fabr.). (Country Gentleman, 
for July r2, 1883, xlvili, p. 561, c. 2-3 —— 28 cm.) 

Insect from Athens, N. Y., identified as Rhiyssa atrata. Its principal 
features are given. The habits of the Rhyssa of ovipositing in the 
larvee of Tremex Columba as usually given, has recently been questioned 
by Mr. Clarkson, in the Caxadian Entomologést — very properly so, it is 
thought. Another use for the long ovipositor is suggested, based upon 
an occurrence noticed by the writer. 


Hairworm — Vanessa — Alaus — Gordius and Mermis. (Country Gen- 
tleman, for July 19, 1883, xlviil, p. 581, c. 1-2 — 52 cm.) 

A Gordius from Bainbridge, N. Y., identified. The popular supersti- 
tion of the transformation of a horse-hair into the hairworm is referred 
to. The general character and modes of occurrence of Gordzus and 
Mermizs are given, and the life-history, in brief, of the former. Vavessa 
antiopa, sent as injurious to elms is characterized in its larval and but- 
terfly stage. Alaus oculatus is briefly described and some of its habits 
given. 

An Oak Moth — Anisota senatoria (.S.-Add.). (Country Gentleman, 
for July 26, 1883, xlviii, p. 601, c. 3 — 16 cm.) 

Received from Roslyn, N. Y. With its name, the principal features 
of the moth and the caterpillar are given. Its abundance at Karner, 
N. Y., is stated, together with its several changes, and mention of con- 
generic species, less injurious. 
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Captures of Feniseca Tarquinius (/@ér.). (Psyche, iv, forJuly—August, 
1883, p. 75 — 13 cm.) 
A number of examples of the species collected at Keene Valley, N. 
Y., about alders. Had also been takenin one example at Center, N.Y., 
by Mr. O. von Meske, but never before by the writer. 


[Platygaster larva destroying galls of Cecidomyia salicis-batatus. | 
(Psyche, iv, for July-August, 1883, p. 79 — 7 cm.) 
Reference to Prof. D. S. Kellicott’s observations on the above, as 
published in the Bulletin of the Buffalo Naturalists’ Field Club, for 
March, 1883. 


[Collecting Cut-worms at evening with alight.] (Psyche, iv, for July- 
August, 1883, p. 80 — 10 cm.) 


Notice of collections made by Mrs. Mary Treat, about dusk in the 
evening, from flower buds of phlox, and from beneath the ground 
around the roots and from the branches of a plum-tree. 


A Grape Pest — Procris Americana. (Country Gentleman, for August 
2, 1883, xlvili, p. 621, c. 2-3 — 18 cm.) ‘ 

The insect steadily increasing in Champaign county, Ohio. The cat- 
erpillarand moth are described, and the transformations given. The 
best remedy for it is to look for the skeletonized leaves at the com- 
mencement of the attack, to pinch them off and crush the larve. 


Potter-wasp Cells on Grape Leaves— Eumenes fraternus Say. (Coun- 
try Gentleman, for August 9, 1883, xlvili, p. 641, c. 4— 22 cm.) 

Sent from Sandy Hill, N. Y., for determination. The external appear- 
ance of the cells described, and also the interior, and the contained pupa; 
is probably the above-named species, which is common in Eastern 
United States. Remarks upon the structure of the cells; they are 
crowded with caterpillars for the larval food; the larva matures in 
about amonth. Reference to figures in Saunder’s “ Insects Injurious to 
Fruits,” page 70. 

The Frenching of Corn. (Country Gentleman, for August 16, 1883, 
xlviii, p. 661, c. 4— 28 cm.) 

‘‘Frenching” results from various causes — from disease as well as 
insect attack. Young stalks of “frenched” corn received from Rock 
Hall, Md., show numerous perforations made undoubtedly by a Sphen- 
ophorus, and probably by S. sculptzl’s. The appearance, habits, distri- 


bution, and life-history, in part, of the beetle, is given, and the best 
remedies for it. 


The Striped Squash Beetle. (Country Gentleman, for August 23, 1883, 
xlvii, p. 681, c. 2 — 15 cm.) 
Gives the appearance and habits of the larva of Dzadbrotica vittata 
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(Fabr.), and recommends the “application of carbolic acid and water 
(1 part to 100) about the stems to preventattack. If the larva are eat- 
ing into the stem, sand saturated with kerosene oil should be spread 
around it, —the oil to be gradually carried into the soil to kill the 
larve. 


The Carpet Bug, Anthrénus scrophulariz. (Country Gentleman, for 
August 23, 1883, xlvill, p. 681, c. 2-3 — 16 cm.) 

The larva reported as injuring linen and silk goods, but its feeding 
upon these articles has not been established, and is doubted. Benzine 
is named as the best remedy for its attack, and coal-tar roofing-paper, 
and “carbolized paper” as preventives. 


The Pine Emperor Moth. (Country Gentleman, for September 27, 
1883, xlvili, p. 781, c. 2-3 — 24 cm.) 

The larva of Lacles zmperzalcs (Drury), is sent for identification from 
New Jersey, where it was found feeding upon plum. It had not been 
hitherto recorded upon this food-plant. Its food-plants are mentioned; 
the caterpillar described, its habits, transformations, and the principal 
features of the moth given. Reference is made to further information 
of the species. 


Saw-Fly Larve on Quince. (Country Gentleman, for October 4, 1883, 
xlviii, p. 801, c. 2 — 12 cm.) 

Quince leaves in Erie, Pa., are badly eaten by the larva of a saw-fly 
feeding on the upper surface of the leaf. The species is not identified. 
A description of it is given. The larva of Vanessa amtzopa, feeding on 
elm, and Adalza bipunctata, found on quince, are identified. 


Bark Louse on Willow. (Country Gentleman, for October 4, 1883, 
xlvili, p. 801, c. 2-3 — 22 cm.) 

The apple-tree bark-louse is found incrusting a stem of Kilmarnock 
willow, from Ansonia, Conn. Other plants upon which it is known to 
occur in addition to apple, are named. The species belongs to M/yézlas- 
pis, and according to Prof. Comstock, is identical with fomorum of 
Bouché. As remedies, scouring with soap-suds and a stiff brush, and 
showering with a kerosene emulsion are recommended. 

The Chinch-bug in Northern New York. (Albany Argus, for October 
10,1883, p. 3, c. 2-3 — gocm. Watertown Daily Times, for October 12, 
1883 [the same article copied]. Country Gentleman, for October 
18, 1883, p. 841, c 2-4. [the same copied nearly entire].) 

Following a letter,from Mr. M. H. Smith, of Redwood, Jefferson Co., 
N. Y., giving an account of the discovery of the insect and the injuries 
committed, the report of the writer is given, after his visit to the in- 
fested locality, embracing the following heads: The insect identified — 
appearance of the insect — observations upon the attack — just cause 
for alarm — persistence of the attack — importance of arresting the 
attack — remedial measures recommended. 
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A New Enemy to the Farm. (Albany Argus, for October ro, 1883, p. 
4, C. 3 — 30 cm.) 
A recapitulation of the preceding paper, slightly altered from MS. to 
serve as an editorial. 


The Chinch-bug in New York. (Science, for October 19, 1883, ii, p. 
540 — 16 cm.) 

Its detection in large numbers in St. Lawrence Co., N. Y., where it 
is proving destructive to timothy-grass. Its rapid increase noticed, not- 
withstanding that this and the past year have been unusually wet ones 
in Northern N. York. Its threatened spread is occasioning great alarm, 
but it is hoped that it may be arrested by the general use of kerosene 
oil emulsified. 


Directions for Arresting the Chinch-bug Invasion of Northern New 
York. (Circular No. 1 — October, 1883. New York State Museum 
of Natural History: Department of Entomology, 8vo., 3 pp., fig.) 

Narrates the features of the attack in St. Lawrence Co., N.Y., refers to 
the importance of arresting its extension, and recommends for the pur- 
pose: 1. Examination for detecting the commencement of the attack : 
2. Burning, as directed; 3. Plowing as directed; 4. Harrowing and 
rolling; 5. When plowing is not practicable, use gas-lime. The above 
to be done at once. Further directions for attacking the spring brood 
are promised herafter. 


’ The Mole-Cricket. (Country Gentleman, for October 25, 1883, xlviii, 
p. 861, c. 2 — 20 cm.) 

The insect sent as being quite plentiful at Woodbury, N. J., is iden- 
tified as Gryllotalpa boreal’s Burm., and described. Its method of exca- 
vating its galleries are narrated and the injuries committed by it upon 
grass and garden vegetables. Hot water poured into the burrows of 
the insects will kill them when they become too abundant. In Europe 

_ they are sometimes trapped in manure pits. The ability of the insect 
to swim and dive readily in the water, as communicated, had not been 
previously recorded. 


The Ant Lion. (Country Gentleman, for November 1, 1883, xlviil, p. 
881, c. 1-2 — 33 cm.) 

Larva of Myrmeleon sp.? received from Falls Church, Va. Appear- 
ance of the ant-lion, structure, the pitfall constructed by it, and its 
operations with its prey. Means by which the larve may be collected, 
with remarks upon the winged insect. 


New Corn Pest— Megilla maculata. (Country Gentleman, for No- 
vember 22, 1883, xlviii, p. 941, c. 1, 2—48 cm.) 
The Coccznellide, long regarded as wholly carnivorous, have lately 
30 
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been found to be partly herbivorous. Prof. Forbes has shown that more 
than one-half the food of some species is vegetable... In 1874, M/. ma- 
cudata was reported as injuring corn in the milk. This habit was con- 
firmed by Mr. Pergande in 1882. The beetles now sent from Fairfield, 
Conn., by Mr. Sturges, taken by him from within the kernels of corn, 
are the same species. The nature of the injury to corn is described, 
also the insect itself, and a cause for its attack suggested. 


The Apple-Maggot —Trypeta pomonella. (Bulletin No. LXXV. N. 
Y. Agricultural Experiment Station. December 29, 1883 —- 110 cm.) 


An attack upon apples in Brandon, Vt., by which they are completely 
“honey-combed,” is stated to be probably by 7xyfeta pomonella. The 
habits of the larva, its description, that of the fly, life-history of the 
species, its ravages and distribution, and remedial measures against it 
are given. Information (points stated) still needed of these attacks. 
Sciaré malé should not be confounded with the species. 


(C.) 


The following valuable paper of Dr. Fitch upon some rare insects of 
the State of New York, was almost lost in publication, from the small 
number of copies published of the volume in which it appeared, and 
the difficulty of obtaining access to it. A few copies of the paper were 
also issued as separates with, with pagination of 1-11, but they are to 
be found to-day in hardly any of our public libraries, or even in private 
hands. Its republication, therefore, at this time, cannot fail of being 
acceptable to entomologists. 


[From the American Quarterly Journal of Agriculture and Science, May, 1847, vol. v, pp. 
274-284. | 


WINTER INSECTS OF EASTERN NEW YORK. 
BY ASA FITCH, M. D. 


It is the object of the following paper, to describe those insects of East- 
ern New York, which occur in their perfect state in the winter, and are 
peculiar to that season and the early part of spring. They are objects of 
curiosity, as coming forth to our view in full maturity and vigor, at that 
time in the year when almost every other member of the animal and veg- 
etable kingdoms is reposing in torpidity under the chilling influence of 
solstitial cold. In an economical aspect, they possess but little import- 
ance, their period of life being limited to that season when the field fur 
nishes no herbage, the garden no flowers, and the orchard no fruits, on 
which they can prey. They are chiefly interesting, therefore, merely as 
objects of scientific research —as forming integral parts of that vast ar- 
ray of animated beings, with which the Father of Life has populated our 
world, and rendered it vocal with his praise. 

Hence it is to the scientific rather than the agricultural reader, that the 
following pages are addressed. To him they will be sufficiently intelligi- 
ble, without such illustrations as have accompanied our previous contri- 
butions to this Journal. 

A few words respecting the analogies of the two first species here de- 
scribed, may not be devoid of interest to the general reader. A small 
insect, destitute of wings, and bearing some resemblance toa flea in its 
general aspect, is found in the winter season, upon the snow in the northern 
part of Europe, andalso occurs upon the Alps and the Hartz mountains. 
It has been known for nearly a century, and from its singularly anomalous 
characters, naturalists have been much perplexed to determine in which 
particular family of the insect tribes it might with the most propriety be 
placed. Linnzeus was the first to classifyand name it. He regarded it as 
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possessing more analogies with the species associated in his genus Pa- 
norpa, {[*] than with any other insects, and accordingly arranged it with 
them, bestowing upon it the specific name #yemalzs. But, inasmuch as it 
differed from the Panorpide in some prominent particulars, such as pos- 
sessing the faculty of leaping, and being furnished with an ovipositor simi- 
lar to many grasshoppers and crickets, Panzer, at a subsequent day, placed 
it under the genus Gry/lus. More recent naturalists, however, have con- 
curred in the propriety of the location originally given by Linnzus, and 
to obviate, in some degree, the incongruity of its situation, Latreille 
was induced to construct for it an independent genus, placed beside Pan- 
orpa, to which genus he gave the name Soreus. The Ayemalzs has re- 
mained to this day the sole speciesof this genus, no other insect having 
similar characters, having been discovered in any part of the world. Two 
years since, inthe month of March, searching carefully upon the melting 
snow, to find if possible in this vicinity, a rare and singular insect which 
has been lately discovered in Canada —the Chzonea valga, a fly destitute 
of wings —though unsuccessful, my labors were rewarded with an equally 
acceptable return, an insect cogeneric with the curious Boreus hyemalzs of 
Europe. Since that time, I have met with numerous specimens, and have 
also found in the same situations, several individuals of a third species 
pertaining to the same genus. From these specimens I draw the follow- 
ing detailed characters of the 


GENUS BOREUS, Latrezille. 


Polished and shining. ead sunk into the thorax to the eyes, which 
are prominent; ocelli wanting. Rostrum long-conical, twice or thrice as 
long as the head from which it gradually tapers, projecting downwards at 
right angles with the body, or more or less inclined backwards under the 
breast, its front side clothed with minute hairs. Maxillary pa/f7z reaching 
beyond the tip of the beak; terminal joint longest and slightly thicker 
than the others, long ovate ; basal joints cylindrical, half as long as they 
are broad. Afenne@ inserted in the middle of the front, their bases nearer 
to the margin of the eyes than to each other, reaching half the length of 
the abdomen in the females and to its tip in the males, thickly set with 
very short minute hairs; filiform, hardly thicker toward their tips, com- 
posed of twenty-three joints ; two basal joints thickest, the first subcylin- 
dric, the second obovate; succeeding joints short-cylindric, compact ; 
terminal joint ovate. Zhorax cylindrical, scarcely as broad as the head. 
Wings, in the males, rudimentary and not adapted for flying. Upper pair 
represented by two coriaceous pseud-elytral scales which reach rather 
more than half the length of the abdomen; these are broadest at their 
base and gradually taper to an acute point, the length being over four 
times as great as the breadth; they are very convex above and concave 
on their under sides, and thus when detached, bear some resemblance to 


——_____—_____4~ 


[* Through a typographical error, the genusis given as Paurpano. | 
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the chaff-scale or glume of a small kernel of grain; the apex is armed with 
a straight thorn-like spine which is directed backwards and downwards; 
the inner margin is studded with a row of small teeth, which are longer 
and more distinct toward the apex of the pseud-elytron; these teeth are 
inclined backwards, and at their points they are strongly curved in the 
same direction; both the outer and inner margins are minutely ciliated 
with short hairs. The under wings are represented on each side by a 
curved bristle which lies under the pseud-elytron and within its concav- 
ity; it scarcely exceeds the pseud-elytron in length, is slightly dilated at its 
base, curves inwards and downwards, is almost hooked at its tip, and gives 
off an occasional short hair. In the female the wings are entirely wanting, 
the only vestiges of them being two minute scales occupying the place 
of the upper pair; these scales are circular and scarcely the hundredth 
part of an inch in diameter in ZB. xzvortundus, slightly elongated and a 
third smaller in &. drumalzs ; they are convex above and concave beneath, 
and attached to the thorax by a short broad pedicel; their edges are cili- 
ated with minute hairs: their upper surface is also thickly set with very 
short, erect hairs, and is crossed by an elevated rib or slight keel. Legs 
long, particularly the posterior pair, the length of which exceeds that of 
the body; their several joints cylindric and densely clothed with short 
minute hairs; the first tarsal joint half as long as the tibia, the four re- 
maining joints successively shorter, terminated by two small, slender, 
simple hooks. Aédomen oval, depressed when exsiccated, the segments 
distinctly marked by strongly impressed transverse lines, and clothed 
with fine appressed hairs; in the males it is nearly cylindrical, but little 
broader than the head, truncated as it were at its apex and turned up- 
wards; tip of the last segment furnished with two stout sharp-pointed 
hooks, each with an acute tooth in the middle of its inner edge, and pilose 
along its outer edge; these hooks are susceptible of being extended in 
a line with the body, but are commonly strongly recurved upon the back 
shutting down upon and grasping a small scutel-like process which pro- 
jects upwards at the base of this segment. They are thus recurved in co- 
ition, the male organ being exserted from between their bases. Ovzfosztor 
robust, about half as long as the abdomen of the female, projecting back- 
wards in a line with the body, composed of a three-jointed semicylindrical 
piece above, and two ligulate valves below; the latter have their lower 
edges held in contact, thus forming a little gutter, and on the under-side 
toward their tips they are finely serrated; of the upper piece, the middle 
joint is much the longest, and is lined beneath on its concave side with a. 
membrane which becomes distended with fluid when the abdomen is 
pressed upon; the short terminal joint is susceptible of being inclined 
obliquely downwards, thus, at least partially, closing the end of the ovipos- 
itor; the upper and lower pieces are widely separated in coition to 
enable the tip of the male abdomen to approximate that of the female. 


1. BOREUS NIVORIUNDUS. Zhe Snow-born Boreus. 
Shining black or brownish-black ; rudimentary wings, thorax above, 
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with the rostrum and ovipositor excepting their tips, fulvous; legs dull 
fulvous. 

Length, male twelve-hundredths of an inch; female, 0.15, or including 
the ovipositor, 0.18. 

Head black, highly polished, glabrous. Eyes black. Rostrum fulvous 
and feebly diaphanous, the mouth and palpi black. Antennz black, two 
basal joints sometimes fulvous-brown. Zorax black on the sides, above 
varying in color from dull fulvous to cinnamon-yellow, the basal half of 
the prothorax being black. Aédomen black, brownish black, or dull ful- 
vous-brown; terminal segment fulvous or cinnamon-yellow, its hooks in 
the males cinnamon-yellow, their tips and teeth black and highly polished; 
ovipositor in the females diaphanous, fulvous, sometimes inclining to 
rufous, black at its tip. Rudimentary wzzgs cinnamon-yellow; in the 
males often of a duller hue toward their tips; rudimentary inferior wings 
in the males of the same color as the superior. Legs lurid-yellow and 
sub-diaphanous, with a slender black annulus at each of their articula- 
tions; three last joints of the tarsi wholly black. 

Closely allied to the B. hyemailzs, which, however, appears from Ram- 
‘bur’s Neuroptera, the Penny Cyclopedia, and the beautiful colored figure 
in Westwood’s Introduction, the only definite authorities to which I am 
able to refer, to have the basal two-thirds of the antennee of a russet 
color, andthe rudimentary wings and the legs strongly inclining to red. 
Our species presents no tinge of rufous, except sometimes in the ovi- 
positor; and the antennz, black to their bases, is a decided distinctive 
mark. E 

This insect is by no means rare, being found upon the snow in forests 
in warm days, so early as December, and becoming more common as the 
season advances. I have met with it the most plentiful in April, when 
there has been a fall of snow in the night, succeeded by a warm forenoon 
of bright sunshine. Appearing so suddenly, in numbers, upon the clean, 
dazzling white surface thus spread over the earth, at the first thought it 
seems to be literally bred from the snow. I have not yet searched for it 
in the moss of tree-trunks, but doubt not that like the European insect, 
ours will also occur in this situation. When observed upon the snow, it 
is almost always stationary; and when approached by the hand, it com- 
monly makes a leap, to the distance of a few inches only, its saltatory 
powers appearing but feeble. 


2. BOREUS BRUMALIS. TZhe MWid-winter Boreus. 


Polished deep black-green; legs, antennz, rostrum, and ovipositor 
black ; rudimentary wings brownish-black. 

Length, male o. 10; female 0.12, or including the ovipositor 0.15. 

This species presents no very obvious characters beyond those already 
given. Its body is highly polished, shining even with a metallic lustre 
whilst the eyes, antenne, rostrum, and legs, reflect the light but feebly. 
The ovipositor is pure black, but equally splendent with the black-green 
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abdomen. The scales which occupy the place of the wings in the females 
are but faintly perceptible, appearing like two minute greyish-black spots 
on the thorax. Inthe living insect, there is a light fulvous vitta, obvious 
to the naked eye, along each side of the abdomen, at the lateral suture; 
this is frequently obliterated or but imperfectly discernible in the dried 
specimen. 

So far as Ihave at present observed, this appears abroad earlier in the 
season, and in colder weather than the preceding, though occasionally 
found associated with it on the last snows that fall in the spring. It is 
much less common than the other. 


3. PERLA NIVICOLA. [*] Zhe Small “ Snow-fly.” 


Black ; wings grey, unclouded, a third shorter than the abdomen in the 
males, a third longer in the females. 

Length 0.20, wings expand 0.45; males smaller. 

Head shining, clothed with very short, fine hairs. Palpi brownish-black, 
sub-diaphanous. Antennz reaching half the length of the wings, black, 
setaceous, about thirty-jointed ; joints obconic, basal one largest. Pvo- 
thorax flattened, its margins more smooth and shining, its disk rugulose, 
with a few shallow impressions ; an impressed transverse line near the 
base and another near the apex. Addomen shining, with a broad pale ful- 
vous dorsal vitta which does not extend on to the two last segments ; ven- 
ter with a tint of obscure pallid at base. Setz as long as the abdomen, 
black, setaceous, clothed with short whitish hairs ; joints from thirteen to 
about eighteen in number, obconic, gradually shorter toward the base. 
Legs black, joints cylindric. Tibize obscure pale brown except at the tips, 
subdiaphanous, grooved longitudinally. Tarsi, basal joint longest, second 
joint very short. W2ngs reaching half the length of the sete, finely cili- 
ated at their tips and along their inner margins; gray, diaphanous, im- 
maculate; nervures black, robust, and very strongly marked, particularly 
on the upper pair which have five closed cells in the disk. The male is 
smaller, with the wings reaching but two-thirds the length of the abdo- 
men, its palpi and entire tergum black, and the tibiz darker than in the 
female. 


On warm days in the latter half of winter this species may be observed 
crawling with hurried steps upon the snow. It becomes most numerous 
about the time the snow finally disappears, and is then often seen on 
shrubs, fences, and buildings, and not unfrequently finds its way into our 
houses. It is extremely common, occurring most abundantly in the vi- 
cinity of streams of water, in which element the previous stages of its 
existence are passed. When first excluded from its pupa state, it is of a 
pale yellowish color, but gradually changes to black, this change com- 
mencing upon the thorax. Copulation occurs immediately after the female 
comes from the pupa state. 


[* Is Capnia pygméa (Burm.) Pictet: Hist. Nat. Ins, Neurop., 1841, p. 324, pl. 40, figs. 
des 
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4. NEMOURA NIVALIS. The Large “ Snow-fly.” The “ Shad-fiy.” 


Black ; wings griseous, faintly banded, double the length of the abdo- 
men. 

Length, males somewhat under, females over half an inch; wings ex- 
pand about an inch. 

Flead covered with minute whitish hairs, which are longer and more ob- 
vious beneath the bases of the antennze and around the mouth. Vertex 
with an obtusely impressed transverse line immediately back of the two 
posterior stemmata, and a longitudinal medial one, reaching from the for- 
mer to the neck. Antennz black, clothed with very short minute hairs, 
slender, setaceous, as long as to the tips of the wings in the males and 
somewhat shorter in the females, composed of about sixty joints; basal 
joint short-cylindrical, its diameter double that of the third and following 
joints; second joint intermediate between the first and third in diameter, 
its length and breadth about equal; the remaining joints obconic, grad- 
ually diminishing in diameter and increasing in length toward the tips. 
Palpi clothed with very short, minute hairs, black; basal joints of the 
maxillaries lurid and slightly diaphanous, penultimate joint rather the 
shortest and obconic, the joint preceding it longest and obconic, the ter- 
minal joint oval, and scarcely as thick as the others. Prothorax square, 
in the females scarcely broader than it is long, somewhat narrower ante- 
riorly, posterior angles rounded, all the margins slightly and obtusely ele- 
vated, the posterior one more obviously so, often with a dull fulvous spot 
at the base, or with this color spread over the posterior part of the raised 
margin, and more rarely a similar spot at the middle of the apex; disk 
sometimes showing an impressed transverse line, and a longitudinal dor- 
sal stria. Exposed portion of the mesothorax much elevated above the 
plane of the prothorax, forming a transverse ridge between the bases of 
the wings; clothed with short hairs; often with traces of dull fulvous 
around the wing-sockets; the portion of the mesothorax and metathorax 
covered by the wings smooth and shining. Addomen reaching but half 
the length of the wings; suturesof the tergum in the female more or less 
widely marked with duil rufous; tip, in the female only, furnished with 
two short, filiform seta, scarcely equalling in length the segment to which 
they are attached; setz pale lurid, sub-diaphanous, hairy, composed of 
about eight joints. Each segment of the venter with two transverse im- 
pressions, one situated toward each posterior angle. Male organ ex- 
serted, forming a conical lurid point near the base of the last ventral seg- 
ment. femurs cylindrical, black, clothed with white hairs, which are 
longer and more distinct in the females, inner side with a narrow deep 
groove which is dilated toward the apex. 77éz@ cylindrical, about half 
the diameter of the femurs, grooved, lurid-brown, diaphanous, the ends 
and inner sides black; apex slightly incurved and armed with two short 
spines on the inside. 7Zarsz black, composed of three joints, whereof the 
middle one is slightly shorter; two claws and an intervening pellet at the 
tips. Wzugs griseous, when closed showing faintly two paler bands, one 
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near the middle and the other back of it; edges ciliated with fine, short 
hairs. Upon wings diaphanous, gray, faintly marked with a darker cloud 
back of the middle, and another occupying the tips, but not reaching to 
the edge, these clouds becoming wholly obliterated in cabinet specimens; 
nervures black. Lower wings gray, sub-hyaline, nervures black. 

When recently excluded from the pupa, the abdomen, except at its tip, 
is of a dull rufous color; this gradually becomes darker, and finally pure 
black. Fora time after the venter has become wholly black the tergum 
continues dull rufous with a black band on each segment, which band 
does not reach the lateral margins. These bands increase in size, and at 
length -the whole tergum is overspread with pure black. 


It is not uncommon to meet with specimens of this and the preceding 
species, infested with a minute parasite of the family d4carzde. These 
parasites are of a bright vermillion-red color, and fix themselves, one or 
more, at the sutures of the tergum, not quitting their hold after the death 
of the insect, unless disturbed. 

This species begins toappear, soon after the small Snow-fly is first met 
with. It occurs in the same situations, is nearly as abundant, and re- 
mains for a time after that has disappeared. One of the purposes served 
by these prolific insects in the economy of nature, doubtless is, to supply 
with food the fish of our streams, at this early period of the year. The 
larger of these species continuing to be abundant when the shad first 
come into our rivers, has evidently received one of its popular designa- 
tions in allusion to this fact. 

We regard this as the American analogue of the European Nemoura 
nebulosa, Linn. But \from several points in the extended description of 
that species given by M. Ramber (Suztes @ Buffon, Insectes Nevroptéres, 
Paris, 1842), it is quite obvious that ours is a distinct species. 


5. CULEX HYEMALIS. [*] Zhe Winter “Musketoe.” 

Thorax cinereous, with a broad black vitta on each side; extreme tips 
of the wings and two spots on their anterior margins black, with two in- 
tervening sericeous yellowish white spots. 

Length 0.22 ; to the tips of the wings 0.28, or including the beak 0.39. 

Flead cinereous-pubescent, occiput black-pubescent. Proboscis black, 
its apex cinereous. Palpi black, the tips varied with gray. Antenne black, 
tips brown. 7orax cinereous-pubescent, with a broad rufous-black vitta 
on each side, passing above the wing-sockets: the vitta often edged on 
its upper side with yellowish-white; a very slender, black, dorsal line, 
often partially obsolete. Scutel glabrous, dark brown. Poisers black, 
their pedicels white. 4édomen clothed with longish gray hairs, black or 
dark brown, with two rows of whitish spots on each side; in the males 
obscure white, the posterior margins of the segments black. W2ngs sub- 
hyaline, with two blackish spots on the anterior margin, separated by a 





[* Is Anophales quadrimaculatus Say: in Long’s Exp., Append., ii, 1824; Compl. Writ., 
i, 1859, p. 241.] 
31 
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conspicuous glossy yellowish-white spot ; inner spot with a strong notch 
on its posterior side which is formed by a yellowish-white dot, and a 
similar dot is placed on the inner side of this spot; outer spot with an 
oblique yellowish-white band on its outer side, beyond which at the tip 
of the wing, is a slight blackish transverse spot. Under a magnifier, 
these spots are found to be produced by the colors of the scales upon the 
nerves of the wings, which scales are regularly and beautifully dyed with 
black and yellowish-white, as follows: the posterior or anal nerve has 
black scales the last half of its entire length, and also at its base; the 
next or interno-medial nerve, which forks in its middle, is clothed through- 
out with black scales, including both its branches; the next or externo- 
‘medial has black scales on the basal fourth of its length, two broad annuli 
of black scales on its middle, another annulus at its fork, and a fifth ser- 
ies at the tips of each of its branches; the next is clothed with black 
scales through its entire length; the next is black where it first becomes 
plainly visible in the middle of the wing, again fora short distance after the 
origin of the preceding nerve, again for a considerable space of its fork, and 
again at the apex of its posterior branch only; the costal and the marginal 
nerves have black scales from their bases; these become much more 
dense at the black spots of the anterior margin, and are replaced by yel- 
lowish scales only between these spots and beyond the entire one. Legs 
black; femurs pale toward their bases; tips of femurs and of tibiz 
whitish. Coxe pale. 


The Winter Musketoe is met with in the last days of autumn and again 
for a short time in the first days of spring, and specimens are occasionally 
found in any of the winter months. It is a somewhat rare insect, which 
no one can fail to distinguish clearly by the marks on its wings as above 
described. 


6. CHIRONOMUS NIVORIUNDUS. The Snow-born Midge. 


Black ; poisers obscure-brown ; wings pellucid-cinereous, their anterior 
nervures blackish. 

Length about 0.15 to the tip of the abdomen in the males; females a 
third shorter. 

This species is black throughout, and clothed with fine black hairs. 
The ¢horax has three slightly elevated longitudinal ridges immediately 
forward of the scutel. The wzzgs, when the insect is at rest, are held 
against the sides of the abdomen, often vertically in the males, but more 
commonly in the females with their inner margins in contact, thus form- 
ing a steep roof covering the back. They are diaphanous, of a cinereous 
tinge, and feebly iridescent. Their inner margins toward their bases are 
slightly arcuated. The submarginal or postcostal nervures, those which 
bound the closed basillary cell, and which proceed from this cell to the 
margin, are particularly obvious, being of a blackish color, excepting 
the nerve which proceeds from the inner angle of this cell to the apex of 
the wing, which, with the nervures inside of it, scarcely differ in color 
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from the surface which they ramify. The Jozsers are obscure-brownish, 
truncated at their apices, the capitulum being in the form of a reversed 
triangle. The aéddomen in the females is shorter than the wings, somewhat 
compressed, approaching to an ovate form when viewed laterally, with the 
venter often of a dull brownish tinge; in the males it projects beyond 
the tips of the wings, is slender, cylindrical or very slightly tapered 
toward the tip, with some of the terminal segments separated by a strong 
contraction. 

This is a very common species, appearing upon the snow in the winter 
season, and upon fences, windows, etc., in the fore part of spring, the 
males and the females being about equally numerous. The beautiful plumose 
antennz of the former distinguish them at a glance from all other insects 
abroad at thisseason. Attimes they may be met with in immense swarms. 
April 27th, 1846, in a forest, for the distance of a fourth of a mile, they 
occurred in such countless myriads as to prove no small annoyance to the 
passer, getting into his mouth, nostrils and ears at every step, and literally 
covering his clothing. These had probably hatched from the marshy bor- 
der of an adjoining lake, on this and the preceding days, the weather 
having been remarkably warm and dry. The wings appear to be more 
hyaline and iridescent in those individuals that come forth earliest, but I 
am unable to detect any marks by which they may be characterized as 
specifically distinct from those which appear at a later day. 


7. TRICHOCERA BRUMALIS. Zhe Mzd-winter Trichocera. 


Brownish-black ; wings and legs pallid at upene bases ; poisers blackish, 
their pedicels whitish. 

Length of the male 0.18, of the female 0.25, the wings expanding twice 
these measurements. 

Thorax with an obscure grayish reflection. Addomen in the males cylin- 
drical, slightly narrower toward the tip, in the females elongated-oval 
and pointed at the tip ; each segment with a strongly impressed transverse 
line in its middle, and the posterior margin elevated into a slight ridge. 
Ovzposttor fulvous, sometimes tinged with blackish. W<ngs hyaline, 
faintly tinged with dusky; inner margins ciliated with quite short hairs; 
nervures blackish. Legs very long, slender, and fragile, blackish ; femurs 
brown, gradually paler toward their bases. 


Common in forests in the winter season, coming out in warm days, flying 
in the sunshine, and alighting upon the snow, its wings reposing horizon- 
tally upon its back when at rest. Even when the temperature is below 
the freezing point, and the cold so severe as to confine every other insect 
within its coverts, this may be met with abroad upon the wing. Itisa 
plain, unadorned species, closely allied in its character and habits to the 
European 7. hyemadis, but in a number of impaled specimens before me, 
[ can detect no stripes or bands upon the thorax ; whilst the very obvious 
character of the legs and wings being pallid at their bases, I do not find 
mentioned as pertaining to that species. 
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8. PODURA NIVICOLA. ‘“ The Snow-flea.” 


Black or blue-black ; legs and tail dull brown. 

Length 0.08. 

Body black, covered with a glaucous blue-black powder but slightly ad- 
herent, and sparingly clothed with minute hairs ; form cylindrical, some- 
what broader toward the tail. Avtenne@ short and thick, longer than the 
head. Legs above blackish, beneath dull brown and much paler than the 
body. Zaz? of the same color with the venter, shortish, glabrous on its 
inner or anterior surface, with minute hairs on the opposite side ; its fork 
brownish. 


Though found in the same situations as the European /. zzva/zs, ours is 
a much darker colored species. Say’s P. dzcolor is a larger insect than the 
one under consideration, and differs also in size and in the color of the tail 
or spring. From the habits of the present species, we should infer that it 
might be abundant in all the snow-clad regions of the northern parts of 
this continent ; it may, therefore, prove to be identical with the P. humzcola 
of Otho Fabricius (Fauna Groenlandica), of which we are unable to refer 
to any but short and unsatisfactory descriptions, which do not coincide 
well with our insect. 

This is an abundant species in our forests in the winter and fore part of 
spring. At any time in the winter, whenever a few days of mild weather 
occur, the surface of the snow, often, over whole acres of woodland, may 
be found sprinkled more or less thickly with these minute fleas, looking 
at first sight, as though gunpowder had been there scattered. Hollows 
and holes in the snow, out of which the insects are unable to throw them- 
selves readily, are often black with the multitudes which here become im- 
prisoned. The fine meal-like powder with which their bodies are coated, 
enables them to float buoyantly upon the surface of water, without 
becoming wet. When the snow is melting so as to produce small rivulets 
coursing along the tracks of the lumberman’s sleigh, these snow-fleas 
are often observed, floating passively in its current, in such numbers as 
to form continuous strings ; whilst the eddies and still pools gather them 
in such myriads as to wholly hide the element beneath them, 
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Platygaster larva, 231. 
error, 2. 
Plowing to destroy insects, 63, 161, 163, 225, 
233. 
Plum weevil, 11, 18. 
Plusia brassicz (see Cabbage Plusia), 89-93, 
94. 
Plusia culta (proposed), 97. 
Plusia dyaus, 94-97, 228. 
caterpillar described, 94. 
cocoon of, 95. 
doubtfully named, 97. 
food-plants, 94. 
habits of larva, 95. 
in a conservatory, 94. 
pupal period, 96. 
transformations, 95. 
Plusia moths, beauty of, 96. 
ni, 89, 90, 92, 93. 
ou, 97. 
precationis, 97. 
posers: Dimeraspis, 116. 
odisus spinosus, 146. 
Podura aquatica, 210. 
bicolor, 205, 244. 
fimetaria, 208. 
humicola, 205, 244. 
nivalis, 244. 
nivicola, 208, 244, 
Pollenia rudis, 117. 
Polycaon confertus, 131. 
Polygraphus rufipennis, 54. 
Polyphagous insects, 76. 
Polyphemus, Telea, 77. 
pomifoliella, Bucculatrix, 224. 
pomonella, Carpocapsa, 11, 120, 123, 229. 
Trypeta, 117-125, 227, 234, 
pomorum, Mytilaspis, 232. 
Popular Science Monthly, 69. 
Potato attack from an unknown insect, 148. 
Potter-wasp cells, 231. 
Poultry in orchards, 33, 
Powell, T. J.,on the seventeen-year cicada, 172 
Practical Entomologist, references and cita- 
tions, 30, 52, 111, 113, 125, 133, 148, 155, 
168, 180. 
Prairie Farmer, referred to, 148. 
pratorum, Achorutes, 206. 
precationis, Plusia, 97. 
pretiosa, Trichogramma, 220, 229. 
Preventive of apple-tree borers, 25, 27. 
apple-twig borer, 131. 
cabbage-worm (P. rape), 27. 
canker-worm, 8, 9, 27. 
carpet-beetles, 34, 48, 226. 
chinch-bug, 162. 
grape curculio and moth, 33. 
grape-seed midge, 32. 
peach-tree borer, 24. 
rose-bug, 66, 225. 
seventeen-year cicada, 178. 
squash-vine borer, 58. 
white-marked tussock-moth, 83. 
Preventives of insect attacks: 
bands of tar, tin, etc., 8, 9, 27. 
bisulphide of carbon, 65. 
bottle-trap for garden insects, 33. 
carbolic acid, 25, 26, 65, 66, 232. 
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Preventives of insect attacks : 
carbolic wash, 25, 27. 
carbolized paper, 232. 
cayenne pepper, 34. 
coal-oil refuse, 27. 
coal tar, 65, 66, 67, 68. 
counterodorants, 228. 
destroying the English sparrow, 83. 
frames with netting-cover, 64. 
eee 162. 

erosene and soap emulsion, 67. 
kerosene oil, 65, 66. 
naphthaline, 36, 65, 66. 
netting, 58, 64. 
paper bags for grapes, 32, 33. 
road dust, 27. 
roofing-paper of gas-tar, 25, 48, 226, 232. 
rotation of crops, 63. 
soluble phenyle, 65. 
tansy water, 226. 
tar-water, 65, 66. 
tympans, printers’, 226. 

Prionotus cristatus, 230. 

Pristophora ?grossularie, 5. 

Proceedings of the Academy of Natural Sci- 
ence of Philadelphia, 102, 145, 154, 168, 
linge 

American Philosophical Society, 139, 142. 

Boston Society of Natural History, 39, 
136, 137, 189, 168, 171, 175, 177. 

Entomological Society of Philadelphia, 
31, 68, 208, 215. 

Western New York Horticultural So- 
ciety, 228. 

Procris Americana, 231. 

Pronuba yuccasella, 215. 

propinquus, Stenobothrus, 196. 

Psocide, habits of, etc., 198, 199, 201, 202. 

Psoini, a tribe of the Ptinide, 132. 

Psyche, references and citations, 31, 35, 36, 

42, 164, 203 (2), 2138-222, 229 (2), 230, 231 (3). 

Psylla buxi, 18. 

Psyllide, 18. 

Pteromalus gelechiz, 110. 

Spacaioe 

Ptinide, 125, 132. 

Ptinus fur, 138. 

puberulus, Pityophthorus, 54. 

pulsatoria, Clothilla, 201, 202. 

Pulvinaria innumerabilis, 22. 

punctatus, Phytonomus, 3, 14. 

Punctured clover-leaf weevil, 3. 

Pupa of Bibio albipennis? 115. 

Blissus leucepterus, 153. 
Cosmopepla carnifex, 145. 
Cossus Centerensis, 216, 217. 
Melittia cucurbitz, 60. 
Orgyia leucostigma, 73, 76. 
Plusia dyaus? 91. 

Pronuba yuccasella, 215. 
Psylla buxi, 18. 

Trypeta pomonella, 120. 

purpurascens, Achorutes, 207. 

pygma, Capnia, 239. 

Pyrameis Atalanta, 39. 

Pyrethrum for insect attacks, 26, 35, 93, 201, 

227. 

Pyrgita domestica, 80. 

Pyrgus, sexual feature in, 214. 

Pyroligneous acid, for root-insects, 35, 

Pyrrhocoride, a family of Hemiptera, 164. 

Pyrrhocoris calmariensis, 165. 


Q. 
uadrimaculatus, Anophales, 241. 
Ghines eurculio, 11. 
quercicola, Wollastonia, 53. 
_ querciperda, Cossus, 216. 
querci, Schizoneura, 181. 


R. 


radiata, Locusta (Tragocephala), 188. 
radiatus, Gomphocerus, 188. 

Radish maggot, 28. 

Rains injurious to insect larvee, 82, 114. 
rape, Pieris, 26, 40, 90, 92, 93. 
raphani, Anthomyia, 28. 


Rathbone, L. & A. B., on canker-worms, 


Rathvon, S.S., on a squirrel bot-fly, 46. 
Rats, napthaline for repelling. 36. 
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Remedies for insect depredations: 


44 


Réaumur on the Angoumois moth, 104, 107. 


Red-bug, 166. 

Red-legged grasshopper, 189. 
Red-pepper for bed-bugs, 17. 

Red spider, 31. 

Reduviina, 230. 

Red-winged black-bird, 189. 

Reed [E. B.], referred to, 57, 182. 


ees of the University of the State of 


ew York, 163. 

Remedies for insect depredations: 
ashes and saltpetre, 28. 
azotie gas, 110. 


bagging beans for bean-weevil, 49, 229. 


barium, sulpho-carbonate of, 22. 
barking trees, 55. 

beating from plants, 18, 178, 225. 
benzine, 35, 47, 199, 226, 232. 
birds, 7, 8, 82, 189, 224. 


bisulphide of carbon, 21, 22, 34, 35, 64. 
boxing tree-base for collecting pupz, 


228. 
bran and arsenic mash, 197. 
brine, 200. 


brushing bark with a stiff brush, 187, 


280, 232. 


burning, 9, 21, 55, 131, 161, 163, 167, 225, 


226, 230, 233. 
camphor, 35. 
capture in insect nets, 93. 
carbonic acid gas, 110. 
copperas-water, 67. 
corrosive-sublimate, 17. 
cotton bands on tree-trunks, 86. 
creosote, 35. 
cresylic acid, 35. 
crushing larvee, 231. 
cutting out larve, 5, 58, 62, 64. 
cyanide of potassium, 34. 
destroying eggs, 85. 
destroying infested fruit, 12. 
ducks, 384. 
fumigation with charcoal gas, 109. 
fumigation with sulphur, 18, 227. 
gas-lime, 21, 63, 162, 163, 229, 233. 
gasoline, 35, 200. 
gas-water, 35. 
Eire and kerosene, 29. 





and-picking, 16, 93, 101, 135, 144, 147, 


178. 
heat, 109, 187, 144. 
hellebore, 5. 
hot-water, 6, 21, 98, 199, 233. 
jarring trees, 12, 85, 101, 228. 
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kerosene emulsions, 21, 22, 36, 37, 38, 
101, 147, 187, 230, 232, 233. 

kerosene oil, 6, 29, 32, 84, 35, 36, 47, 63, 
138, 147, 226, 227. 

kerosene oil and sand, 16, 232. 

lime, 10. 

London purple, 44, 65, 86, 123, 136, 223, 
225, 227. 

lye solutions, 35. 

mounding peach-trees, 6. 

naphthaline, 35 

naphtha, 35. 

oil-of-tar, 35. 

paper bands, 229. 

Paris green, 3, 9, 15, 67, 85, 123, 181, 136, 
146, 223, 225, 227, 228, 229. 

perchloride of mercury, 187. 

petroleum, 35. 

plants for decoys, 64. 

plowing, 63, 161, 163, 225, 233, 

potassium, sulpho-carbonate of, 22. 

poultry in orchards, 33. 

pyrethrum, 26, 35, 93, 201, 227. 

pyroligneous acid, 35. 

red-pepper, 17. 

rhigolene, 35. 

rolling, 161, 238. 

salt, 224. 

saltpetre, 28, 65. 

scraping bark for scale insects, 230. 

sheep in orchards, 128. 

snuff-water, 35. 

soap-suds, 63, 199. 

soluble phenyle, 21. 

soot, 35. 

sulpho-carbonates of potassium, 22. 

sulpho-cyanide of potassium, 35. 

sulpbur, 18, 32, 227. 

sulphurie acid, 35. 

swine for rooting out, 224, 225. 

tarred bands, 224. 

tar-water, 35. 

tobacco juice, 29, 81, 35. 

trapping for eggs, 144. 

trees felled for decoy, 55. 

vinegar and molasses trap, 33. 

whale-oil soap, 32, 387, 187, 230. 


Remedy for the Angoumois moth, 109. 


aphids on house-plants, 31. 
apple-maggot, 123. 
apple-twig borer, 131. 
bark-boring beetles, 55. 
bean-weevil, 49, 229. 
bed-bug, 18. 

blight aphid, 35. 

cabbage Plusia, 93. 
cabbage-worm (Pieris), 26, 27. 
canker-worm, 8, 9, 44. 
carpet beetles, 47. 
chinch-bug, 161-2, 233. 
Cosmopepla carnifex, 147. 
cotton-wormns, 37. 
cucumber beetle, 28. 
currant Amphidasys, 101. 
currant worm, 24. 
cut-worms, 28, 35. 

Fuller’s rose beetle, 144. 
gooseberry worm, 10. 
grape Phylloxera, 21, 22, 36. 
grasshoppers, 34, 197. 
hop-root Gortyna, 35. 
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Remedies for insect depredations : 
margined Largus, 167. 
mole cricket, 233. 
peach-tree borer, 6. 
pine-bark Chermes, 186. 
plant-lice, 32. 
Procris Americana, 231. 
Psocide, 36. 
punctured clover-leaf weevil, 16. 
quince curculio, 12, 
root-aphis of peach-tree, 21. 
root-insects, 35. 
rose-leaf hopper, 31. 
saw flies, 5. 
scale-insects, 6, 32, 37, 
squash-bug, 29. 
squash-vine borer, 58. 
three-lined leaf-beetle, 135. 
Thrips, 29, 30. 
Tribohum ferrugineum, 137. 
white-grub, 35, 224. 
white-marked tussock-moth, 83, 86, 
wire-worms, 35. 
Report on Adirondack and State Land Sur- 
vey, 90. 
on Cotton Insects (Comstock) referred 
to, 220. 
of American Pomological Society, re- 
ferred to, 125. 
of N. Y. State Entomologist (First) re- 
ferred to, 16, 21, 2%, 52, 55, 56, 65, 90, 
93, 114, 128. 
Reports of the Commissioner of Agriculture, 
37, 50, 55, 56, 89, 91, 102, 118, 121, 122, 
142, 144, 149. 
of the Commissioner of Patents, 125. 
of the Entomological Society of Ontario, 
57, 69, 89, 97, 101, 102, 182, 133, 149, 
225. 
of the Michigan State Horticultural So- 
ciety, referred to, 118, 121. : 
of the Peabody Academy of Science, 
referred to, 203, 206, 208. 
of the U.S. Entomological Commission, 
188, 193, 195, 196, 197. 
of the U. S. Geological and Geographical 
Survey of the Territories, referred to, 
58, 89, 149, 188. 
on the Insects of the State of Illinois, 
reference to, 57, 68, 6%, 78, $3, 109, 
110, 117, 121, 149, 157. 
onthe N. Y. State Cabinet of Natural 
History, 41, 76, 101. 
onthe N. Y. State Museum of Natural 
History, 53, 54, 69, 75, 97, 149, 163, 179, 
215. 
Rhigolene, for root-insects, 35. 
Rhizophagus sp., 139. 
Rhynchophora of North America, cited, 140, 
145. 
Rhyparochromus devastator, 148. 
leucopterus, 145. 
Rhyssa atrata, 227, 230. 
lunator, 227. 
Richardson, ©. A., insects from, 44. 
Rileyana, Heteropacha, 40. 
Riley, Prof. [C. V.], on Apanteles gelechiz, 
oO 
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230, 232. 


on apple-twig borer, 126, 127, 128. 
on chinch-bug, 149, 155, 157. 

on Fuller's rose-beetle, 143. 

on green-striped locust, 196. 
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Riley, Prof. [C. V.], on molting of Rocky 
mountain locust, 193-5. 
on Orgyie larvee, 73. 
on oviposition of locust, 193. 
on peach-root aphis, 19, 20. 
on Polycaon confertus, 132. 
on seventeen-year Cicada, 169,170, 172, 
175. 
referred to, 11, 19, 102, 104, 106, 112, 
126, 180, 131, 142, 144, 181, 183, 220. 
Report of the Entomologist —U. 8. 
Dept. of Agriculture, 19, 21, 22, 38. 
Reports on the Insects of Missouri, 11, 
31, 39, 53, 68, 89, 91, 126, 127, 154, 149, 
155, 168, 170, 172, 188, 214, 215, 290. 
rimosalis, Pionea, 93. 
Rivellia viridulans, 122. 
Road dust for the cabbage-worm, 27. 
Robin feeds largely on Bibio albipennis, 113. 
on canker-worms, 8. 
on hairy caterpillars, 82. 
robine, Cossus, 216, 
Cyllene, 224. 
Rocky Mountain locust, 192, 193, 196. 
Reestelia aurantiaca, a quince fungus, 12. 
Rolling the ground for insect attack, 161, 
233. 
Roofing-paper (gas-tar) to prevent insect at- 
tack, 25, 48 226, 232. 
Root-insects, instrument for killing, 34. 
root-maggot of the cabbage, 895. 
rose, Tettigonia, 31. 
Rose-beetle, 48. 
Rose-breasted grosbeak, 8. 
Rose-bug, 65, 225. 
Rose insect, 228. 
Rose, J. F., Phytonomus punctatus from, 14. 
Rose-leaf hopper, 31. 
Rotation of crops to prevent insect attack, 
263. 
Round-headed apple-tree borer, 27. 
Royal Agricultural Society of England, 33. 
rubens, synonym of Trib. ferrugineum, 156, 
rudis, Pollenia, 117. 
rufa, Formica, 186. 
Ruffin, Edward, on Angoumois moth, 105. 
rufipennis, Hylurgus (Dendroctonus), 54. 
Polygraphus, 54. 
Rural American, cited, 52. 
Rural New Yorker, cited, 80. 
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Sabin, Dr. R. H., insects from, 94, 228. 
salicis-batatus, Cecidomyia, 231. 
Salt, for white-grub, 224. 
Saltpetre, for cucumber beetle, 25. 
for squash-vine borer, 68. 
Samia Cecropia, 77. 
Sanborn, Prof. F. G., on insecticides, 34. 
Saperda bivittata, 27. 
candida, 27. 
Saunders’ Insects Injurious to Fruits, 30, 57, 
97, 100, 118, 125, 126, 168, 230, 231. 
Saunders [William], referred to, 10, 69, 101, 
102, 109. 
Saunders, Wm. E., cited, 139. : 
Saw-fly attack upon pear-trees, 5. 
on quince trees, 232. 
Say [Thomas], referred to, 110, 111, 125, 126, 
132, 136, 139, 148, 150, 164, 165, 241. 
Seale-insects, 7, 32, 38, 187. 
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Seale-lice, 22, 25. 
Scenopinide, 45. 
Scenopinus fenestralis, 44. 
pallipes, 44. 
Schiner, Fauna Austriaca, cited, 117. 
Schizoneura lanigera, 35, 181. 
querci, 181. 
tessellata, 181. 
ulmi, 181. 
Sciari mali, 125, 227, 234. 
Science, cited, 149, 233. 
Science Gossip referred to, 207, 210. 
Scolytidee, 54. 
Scraping bark for scale insects, 230. 
scrophulariz, Anthrenus, 46, 47, 138, 226, 
232. 
Scudder-Burgess, referred to, 203. 
Scudder, Dr. N. C., scale-insect from, 22. 
Scudder [S. H.], on Chimarocephala viridi- 
fasciata, 158, 191, 192. 
sculptilis, Sphenophorus, 16, 52, 53, 231. 
Scutelligera ammerlandia, 116. 
Scymnus terminatus, 186. 
Secretion of pine-bark Cbermes, 180. 
Secretions of various Aphids, 181. 
senatoria, Anisota, 230. 
septendecim, Tettigonia, 167. 
Seventeen-year locust, 167-179, 225. 
bibliography, 167. 
broods in the State of New York, 170. 
broods in the United States, 170. 
Central New York brood in 1882, 172. 
checks to its increase, 177. 
destroyed by a fungus, 178. 
Hudson-river brood, 170. 
insects that prey upon it, 178. 
injuries to vegetation, 176. 
larva of, 173. 
life-history of, 173. 
locust-years, 169. 
music and musical apparatus, 175. 
natural enemies, 177. 
occurrence in Western New York, 168. 
occurs almost every year, 169. 
oviposition described and figured, 173. 
preventives of injuries, 178. 
seventeen-year period questioned, 168. 
thirteen-year broods, 169. 
time of appearance, 173. 
trees attacked, 176. 
Sexual attraction of Amphidasys cognataria, 
100. 
of Orgyia leucostigma, 74. 
Sexual characters of insects, 213-215. 
Shad-fly, 240. 
Shearer soap emulsion, 38. 
Sheep in orchards, utility of, 123. 
Shimer [Dr. Henry], on apple-twig borer, 
126, 127, 128, 129. 
on the pine-bark Chermes, 180, 183, 184, 
186. 
referred to, 148, 154, 156. 
Sialia sialis, the blue bird, 8. 
sialis, Sialia, 8. 
Silk-worm disease, 40. 
fungus, 179. 
Simpson, Geo. B., Coccus from, 56. 
Simulide, 112. 
Siaoxylon basilare, 127, 130. 
Siphonophora avene, 225, 
Sitotroga cerealella (see Angoumois moth), 
102-110. 
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Smith, J. B., on Orgyia larva, 78. 
on Plusia sp. ? 97. 
study of the hop-vine borer, 41, 42. 
Smith, M. H., chinch-bugs from, 149, 232. 
Smithsonian Institution, 205, 
Smynthurus hortensis, 207. 
Snout-beetles, 33, 140. 
Snow-born Boreus, 238-9. 
Snow-born midge, 242. 
Snow-flea, 203-207, 244, 
associated species, 206. 
bibhography and synonymy, 203. 
description, 205. 
European allies, 207. 
family of Poduridze, 206. 
habits, 204. 
notices of observation, 204. 
occurrence at Port Jervis, N. Y., 203. 
Snow-fly, the small, 239. 
the large, 240. 
Snow-white linden-moth, 76. 
Snow [Prof. F. H.], referred to, 42, 101. 
Snuff-water, for root-ingects, 35. 
Soap and kerosene oil emulsion, directions 
for making, 37, 38. 
Soapsuds for insect attack, 63, 199. 
Societé Entomologique de Belgique, 109. 
Solidago gall-moth, 39. 
Soluble Phenyle for peach-root aphis, 21. 
to prevent insect attack, 65. 
Soot, as an insecticide, 30. 
sordida, Tetrix, 197. 
Southwick, E. B., referred to, 78. 
speciosus, Glycobius, 227. 
Speyer [Dr. A.], on Plusia brassicz, 90, 92. 
referred to, 214. 
Sphenophorus sculptilis, 16, 52, 58, 231. 
zee, is §. sculptilis, 52. 
Sphingidee, 214. 
Spilosoma virginica, 83. 
spinosus, Podisus, 146. 
Spotted horn-bug, 227. 
spretus, Caloptenus, 196. 
Spring canker-worm, 7, 224, 225. 
Spring-tails, 207. 
Squash bug, 29, 165. 
Squash-vine borer, 28, 57-68. 
bibliography, 57 
cocoon figured, 60. 
counterodorants for, 65. 
experiments at State farm on, 67. 
habits, 61. 
hibernation of, 62. 
injuries by, 62. 
larva described and figured, 59. 
life-history, 61. 
moth described and figured, 59. 
observations on desired, 65. 
remedies and preventives, 63. 
synonymy, 57. 
Stainton’s Manual of British Moths, 102, 109. 
Tineina, 102. 
Stalk-borer, 226. 
Standard Natural History (Cassino), referred 
to, 20, 165. 
Stene ferruginea, 138. 
Stenobothrus zqualis, 196. 
bilineatus, 196. 
curtipennis, 197. 
maculipennis, 196. 
propinquus, 196. 
Stereum complicatum, a common fungus, 7 
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Stettiner Entomologische Zeitung, 90, 140, 
198, 201, 208. 
Stewart, Henry, on the squash-vine borer, 
61, 65. 
sticticus, Brachytarsus, 140. 
Stinging bug, 166. 
Stinging of Phobetron larva, 227. 
Stiretrus anchorago, 146. 
Strawberry-root beetle, 35. 
Stretch [R. H.], referred to, 214. 
Striped cucumber beetle, 28. 
Striped squash beetle, 231. 
Striped squirrel infested with a bot-fly, 45. 
strobilobius, Adelges, 184. 
Chermes, 185. 
Sturtevant, Dr. [E. L.], referred to, 103. 
subsignaria, Ennomos, 69, 76, 77. 
subspinosus, Macrodactylus, 48, 225. 
succinctus, Capsus, 164. 
Lygezeus, 164. 
Largus, 164. 
suleatus, Otiorhynchus, 51. 
Sulpho-carbonates of potassium and barium, 
for root-aphis of peach-trees, 22. 
Sulphocyanide of potassium, for root-in- 
sects, 35. 
Sulphur for cabbage aphis, 32. 
Sulphuric acid for root-insects, 35. 
Summer warbler, feeds on canker-worms, 8. 
suturalis, Tomicus, 54. 
suturellus, Dysdercus, 166. 
Swine for rooting up insects, 224, 225. 
sylvatica, Clisiocampa, 83. 
Synopsis of Neuroptera of N. A. (Hagen), 
203. 
of the Acrididz of N. A. (Thomas), 188. 
Syrphidz in bees’ nests, 116. 
Syrphus flies, 186. 
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Tachina orgyiz, 78. 
Tachinide, 178. 
Tamais striatus, the striped squirrel. 45. 
Tansy-water, to prevent insect attack, 225. 
Tarquinius, Feniseca, 231. 
Tar-water, for root-insects, 35. 

to prevent insect attack, 65, 66, 
Taschenberg, Prakt. Insectenkund, 

138. 
Taylor, Dr. T., on naphthaline, 36. 
telarius, Tetranychus, 31. 
Telea Polyphemus, 77. 
Telenomus sp.? 79. ° 
tenebricosus, Otiorhynchus, 52. 
Tenebrio molitor, 138. 
Tenebrionide, 136, 139. 
Tent caterpillar, 82. 
Termes divinatorium, 198. 
terminatus, Scymnus, 186. 
tessellata, Schizoneura, 181. 
tessellatum, Anobium, 202. 
testaceum, synonym of Trib. ferrugineum, 
136. 

Tetranychus telarius, 31. 
Tetrastichus orgyi, 79. 
Tetrix sordida, 197. 
Tettigonia rose, 31. 

septendecim, of Fabricius, 167. 

vitis, 80. 
Tettix cucullata, 197. 

granulata, 197. 

ornata, 197. 

triangularis, 197. 
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Texensis, Achorutes, 206. 
textor, Hyphantria, 83. 
Thaxter, Roland, collection of Gortyna im- 
manis, 42. 
Theclinz, sexual feature in, 214. 
Thirteen-year cicada, 169, 225. 
Thomas [Dr. Cyrus], referred to, 57, 92, 129, 
149, 157, 183. 
Reports on the Insects of Illinois, 89, 
102, 126, 180, 185, 188. 
Thousand-legged worms, 229. 
Three-lined Leaf-beetle, 132-135. 
beetle figured and described, 134. 
bibliography, 132. 
broods of the insect, 135. 
carnivorous habits, 135. 
injuries of, 133. 
larva figured and described, 133. 
life-history, 134. 
remedies, 135. 
synonymy, 132. 
Thripidz, 31, 56. 
Thrips, 29, 38. 
Thyreus Abbotii, dimorphic larve, 214. 
Thyridopteryx ephemereformis, 74. 
Thysanoptera, on Order of Haliday, 31. 
Thvysanura, an Order embracing the Poduri- 
die, 287. 
Tibial epiphysis in Hesperidz, 214. 
Tinea pellionella, 44. 
Tineidz, 102, 103. 
tipuliformis, Algeria, 60, 216. 
Tityus, Dynastes, 227. 
Tobacco juice for insect attacks, 29, 31, 35. 
Tomicus curvidens, 54. 
laricis, 54. 
sp.? 54, 55. 
suturalis, 54. 
Tragocephala viridi-fasciata, 188, 223. 
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St. Louis, referred to, 215. 
American Entomological Society, 126, 
180, 203. 
American Philosophical Society, 
136, 139. 
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Towa State Horticultural Society, 180. 
Massachusetts State Horticultural So- 
ciety, 27, 33. 
New York State Agricultural Society, 
68, 102, 148, 164. 
Trapping for eggs, 144. 
Treat, Mrs. Mary, on cut-worms, 231. 
tredecim, Cicada, 169. 
Tree-creeper, 84. 
Trees cut for decoying bark-borers, 55. 
Tremex columba, 226, 230. 
triangularis, Tettix, 197. 
Tribolium ferrugineum, 136-139. 
a grain pest in Europe, 137. 
a museum pest, 137, 138. 
bibliography, 136. 
carnivorous habits, 138. 
food of the insect, 138, 139. 
habits, 137. 
heat for killing, 137. 
infesting flour, 137. 
insects eaten by, 138. 
notices of the insect, 139. 
synonymy, 136. 
Trichocera brumalis, 243. 
hyemalis, 243. 
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Trichogramma fraterna, 79. 

minuta, 220. 

orgyix, 79. 

pretiosa, 220, 229. 
trilineata, Crioceris, 132. 

Lema (see three lined leaf-beetle), 132-136. 
Trimble, Dr., on the quince curculio, 12. 
tripuncta var. of Lema trilineata, 134. 
tristis, Anasa, 29, 165. 

Microdon, 116. 
tritici, Diplosis, 31. 
trivirgata, Lema, 132. 

Troctes divinatorius, 198. 

fatidicus, 198. 

Trombidium bicolor, 224. 

Trypeta pomonella (see apple-maggot), 117- 
125, 227, 234. 

Trypetide, 117. 

turcicus, Lygzus, 166. 

Twice-stabbed lady-bird, 186. 

Twig-girdler, 87. 

Tympans of printing offices, for carpet bee- 
tles, 226. 

typographus, Bostrichus, 55. 
yrannus Carolinensis, the king bird, 8. 
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Uhler [P. R.], on cabbage-bug distribution, 
147. 
on Largus succinctus, 166. 
on peach-root Aphis, 20, 21. 
on Psylla buxi, 18. 
referred to, 125, 145, 149, 165, 186, 188. 
ulmi, Schizoneura, 181 
unipuncta, Leucania, 43. 
United States Army Signal Service, 191. 
Department of Agriculture, 36, 41, 43, 
56, 220. 
Geographical Survey West of the 100th 
Meridian, 188. 
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Vagabond Crambus, 2, 114. 
valga, Chionea, 236. 
Vanessa antiopa, 230, 232. 
Vaporized tobacco juice for thrips, 29. 
variegatus, Brachytarsus, 139-141. 
variolarius, Huschistes, 146. 
varius, Anthrenus, 138. 
Anthribus, 53. 
Brachytarsus, 140. 
ventricosus, Heteropus, 110. 
Nematus, 217, 229. 
vernata, Anisopteryx, 7, 27, 44, 224, 225. 
Vinegar and molasses trap, 33. 
Virginiana, (idipoda, 
Virginianum, Acridium, 187. 
Virginianus, Gryllus, 187. 
virginica, Spilosoma, 83. 
viridifasciata, Chimarocephala, 4, 187, 188. 
Gomphoceras, 188. 
Locusta (Tragocephala), 188. 
Tragocephala, 188, 228. 
viridifasciatum, Acridium, 187. 
viridulans, Rivellia, 122. 
vitifolize, Phylloxera, 36. 
vitis, Erythroneura, 30. 
Isosoma, 32. 
Tettigonia, 30. 
vittata, Diabrotica, 28, 29, 231. 
vulgivagellus, Crambus, 2, 114. 
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Walsh [B. D.J, cited, 11, 52, 129, 156, 184. 

description of apple-maggot, 119. 

in Practical Entomologist, 111, 113, 125, 
148, 155, 168, 180. 

referred to, 80, 31, 118, 120, 122, 128, 
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Wasps, 60. 
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Watson, H. C., affected apples from, 23. 

Wayne, W. G., on the Cicada, 177. 

Webster [F. M.], on Angoumois moth, 102, 
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Weed, C. M., Microdon larva from, 116. 
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manis, 42. 

Western New York Horticultural Society, 
228. 

Westwood’s Introduction to the Classifica- 
tion of Insects, 136, 138, 140, 166, 202, 203, 
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Westwood [Prof. J. 0.], Melittia, Ceto of, 58. 

Whale-oil soap for insect attack, 32, 37, 187, 
230. 

Wheat flour insect, 136. 

Wheat midge, 31, 125, 159. 

Wheel-bug, 230. 

White grub, 35, 41, 114, 224. 

White-marked Tussock-moth, 68-89. 

abundance in Central Park, New York, 
78. 
beauty of the caterpillar, 70. 
bibliography, 68. 
broods, number of, 75. 
caterpillar described and figured, 70, 71. 
cocoon described, 71. 
depredations, 77. 
distribution, 69. 
elm twigs girdled by larva, 87-89. 
eggs described, 73. 
food-plants, 76. 
hibernation, 75. 
history, 69. 
increase of ravages, 79. 
increase owing to English sparrow, 80. 
life-history, 73. 
moth described and figured, 72. 
new form of attack, 86-89. 
parasites, 78. 
preventives, 83. 
protected by English sparrow, 81, 82. 
pupa described and figured, 72. 
remedies, 84-86. 
sexual attraction of, 74. 
years of rarity, 69. 
White-winged Bibio, 110-115. 
abundance of the larve, 114. 
allied species injurious, ? 112. 
bibliography, 110-1. 
double-brooded, ? 114. 
dwarfed specimens, ? 115. 
family characters, 111. 
figures of the fly, 111. 
fly described, 111. 
food of the robin, 113. 
harmless, probably, 112. 
larva undescribed, 112. 
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White-winged Bibio : 
transformations, 114, 
Whitman, L. L., on apple-maggot, 121-2. 
Whitney [C. P.], on Thyreus larve, 215. 
Willard, 5. D.. saw-flies from, 5. 
Williston, Dr. [S. W.], on Miecrodon bul- 
bosus, 116, 117. 
Winter Insects of Eastern New York, 203, 
205, 235-244, 
Winter Musketoe, 241. 
Wire-worms. 35, 226. 
Wollastonia quercicola, 53. 
W ood-ant, 186. 
Woolly-aphis of the apple-tree, 181. 
of the elm, 181. 
of the oak, 181. 
Worthington, C. E., collection of Gortyna 
immanis, 42. 
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xanthomelena, Galerucella, 228. 
Xyleborus czlatus, 54-5. 
Xyloterus bivittatus, 54. 


Wis . 


Yellow-billed cuckoo, 82, 83. 
Yellow-necked apple-tree caterpillar, 83. 
Yellow woolly-bear, 83. 

Ypsolophus granellus, 102. 

yuccasella, Pronuba, 215. 


Z. 


ze, Sphenophorus, 52. 
Zebra caterpillar, 1. 
Zeuzera, 216. 
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Abies alba, 538. Brookmansia, 94. 
nigra, 53. Butternut, 77. 
balsamea, 54. Buxus sempervirens, 18. 
Canadensis, 176. ; 
Abutilon, 148. Cabbage, 28, 32, 91, 146, 207, 227. 
Aceraces, 77. : Camellia, 142. 
Achyranthes, 148. Canadensis, Abies, 176. 
Aisculus hippocastanum, 77. Canadensis, Amelanchier, 12. 
Agaricus, 206. Cape jessamine, 143. 
ageratoides, Eupatorium, 94. Caprifoliacez, 77. 
alba, Abies, 53. Carrot, 210, 227. 
alba, Carya, 77. Carya alba, 77. 
Alder 181, 231. Castor-oil plant, 77. 
Amelanchier Canadensis, 12. Celery, 91, 92. 
Americana, Larix, 184. Cerasus vulgaris, 21. 
Americana, Tilia, 77. Chenopodium, 91. 
Americanus, Ulmus, 77. Cherry, 77, 126, 225, 227. 
Ampelopsis, quinquefolia, 81. Chestnut, 176. 


Apple, 1, 7, 13, 23, 25, 27, 44, 56, 69, 77, 101, | Chrysanthemum, 21. 
118, 125, 132, 176, 181, 224, 225, 296, | cicadina, Massospora, 171, 178. 


227 (2), 229, 232, 234. cinerea, Juglans, 77. 
Baldwin, 118. Clover, 2, 8, 4, 14, 84, 91, 159. 
Crab, 118, 227. complicatum, Stereum, 7. 
Fameuse, 118. Composit, 34. 

Northern spy, 118. Corn, 2, 15, 52, 106, 151, 154, 156, 226, 281, 
Rhode Island greening, 118. 233. 
Spitzenberg, 118. Cotton, 166. 
Talman sweeting, 118. Cottonwood, 53, 176. 
thorn, 118. cotula, Maruta, 34. 
Apricot, 52. Cratzegus, 118. 
Arachis hypogea, 139. tomentosus, 11. 
Arbor vite, 176. Crepis, 91. 
Asclepias, 166. Cissus, 143. 
Ash, 48, 227. : Cucumber, 28, 29, 207. 
Asparagus, 113. Cupulifere, 77. 
aurantiaca, Reestelia, 12. Currant, 24, 60, 147, 220. 
aureum, Ribes, 101. Cydonia ja ponica, 91. 


Azalea, 143. 
Dandelion, 91. 


Balm of Gilead, 76. Dock, 91. 

balsamea, Abies 54. Dracena, 143. 

Balsam fir, 54. 

Barley, 84, 106, 157, 225, Easter-plant, 94. 

Bassiana, Botrytis, 179. Elm, 43, 44, 77, 181, 227, 228, 230 
Beans, 14, 28, 49. Entomopthora musce, 179. 
Beets, 1, 46, 225. Eupatorium, 176. 
Betulacee, 77. ageratoides, 94. 

Black currant, 98. | 

Black thorn, 11. 3 Fir, 58, 54, 55, 77. 

Black walnut, 77. 

Boleti, 206. Gardenia, 143. 

Botrytis Bassiana, 179. Geranium, 94, 148, 228. 


Box, 18. German ivy, 91. 
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Gleditschia triacanthos, 40. Phlox, 281. 
Gooseberry, 10, 52, 101. Pine, 50, 88, 101, 140, 184. 
Grape, 21, 22, 30, 32, 34, 35, 36, 52, 66, 126, Scotch, 180. 
182, 172, 231. white, 180. 
Grass, 2, 8, 4, 114, 189, 224. Pinus strobus, 180. 
Grass, timothy, 149, 233. sylvestris, 180. 
Ground-nut, 139. Plum, 21, 52, 77, 231, 2382. 
Plumbago, 143. 
Hazlenut, 176. Poplar, 176. 
Heliotrope, 94, 228. Populus monilifera, 53. 
Hemlock, 83. Potato, 3, 112, 133, 146, 148, 210, 224, 226, 
Hemlock spruce, 176. 228. 
Hibiscus, 143. Sweet. 223. 
Hickory, 39, 77, 126, 176, 223. Prickly-pear cactus, 56. 
hippocastanum, Aisculus, 77. Primula, 52. 
Honey locust, 40, 98. pseudacacia, Robinia, 98. 
Hop, 41. Pumpkin, 63. 
Hubbard squash, 57. Pyrus species, 118. 
hypogvea, Arachis, 139. 
Horse chestnut, 69, 76, 77, 101. Quercus, 185. 
Quince, 11, 232. 
Inch-plant, 143. quinquefolia, Ampelopsis, 81. 
Japan quince, 91. Radish, 28. 
japonica, Cydonia, 91. Raspberry, 52. 
Juglans cinerea, 77. Red cedar, 176. 
nigra, 77. Reseda, 91. 
Juniperus Virginianus, 176. Ribes aureum, 101. 
Ricinus communis, 77. 
Kale, 91. Robinia pseudacacia, 98. 
Reestelia aurantiaca, 12. 
Larch, 77, 184, 185, 187. Rosacee, 77. 
Larix -Americana, 184. Rose, 21, 69, 77, 115, 148, 228. 
Leguminose, 14. Rumex, 91. 
Lettuce, 91. Rye, 225. 
Leucanthemum vulgare, 34. Rutabaga, 2. 
Linden, 76, 77. 
Locust, 77, 176, 223. Salicacee, 77. 
black, 40. Salix viminalis, 40. 
honey, 40. Saxifragacee, 77. 
scandens, Senecio, 91. 
Maple, 48, 226, 227, 230. sempervirens, Buxus, 18, 
Maruta cotula, 34. Senecio scandens, 91. 
Massospora cicadina, 171, 178. Solidago, 39. 
Mayweed, 34. Spinach, 46. 
Melon, 29, 68. Spirea, 47, 101, 226. 
Miguonette, 91. Spruce, 53, 54, 77, 184, 185. 
Milk-weed, 166. Squash, 28, 29, 57. 
Missouri currant, 101. Hubbard, 57, 67. 
mouilifera, Populus, 53. Perfect Gem, 67. 
musce, Entomophthora, 179. Stereum complicatum, 7. 
Stevia, 94. 
Nectarine, 52. Strawberry, 51, 52, 113. 
nigra, Abies, 53. strobus, Pinus, 180. 
Juglans, 77. Sunflower, 56. 
Sycamore, 227. 
Oak, 77, 180, 185, 227, 230. sylvestris, Pinus, 180 
Oak apples, 113. 
Oats, 84, 106, 151 , 225. Taraxacum, 91. 
occidentalis, Thuja, 176. Thistle, 149. 
Oleander, 32. Thorn, Black, 11. 
Onion, 28. Thuja occidentalis, 176. 
Orange, 1438. Tiliaceze, 77. 
Ox-eye daisy, 34. Tilia Americana, 77. 
Tomato, 91. 
Palm, 143. tomentosus, Cratzgus, 11. 
Passion-vine, 227. Tradescantia, 94, 228. 
Feach, 5, 19, 24, 25, 52, 60, 165, 176. triacanthos, Gleditschia, 40. 
Pear, 5, 77, 126, 181, 176. Trifolium, 91. 


Pea, Sweet, 2. Turnip, 84, 91, 207. 


Ulmus Americanus, 77. 
Urticaceer, 77. 


viminalis, Salix, 40. 


Virginianus, Juniperus, 176. 
vulgare, Leucanthemum, 34. 


vulgaris, Cerasus, 21. 
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Wandering Jew, 94, 228. 
Wheat, 84, 106, 140, 150, 156, 189, 225, 226. 
White cedar, 176. 
Willow, 176, 282. 
basket, 40. 
Woodbine, 81. 
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